(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 789 361 A2 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) mtci * G11B 27/034, G11B 20/00, 




13.08.1997 Bulletin 1997/33 


H04N 7/16, G06F 1/00 


(21) 


Application number: 97300766.9 




(22) 


Date of filing: 06.02.1997 






Designated Contracting States: 


• Ueda, Hiroshi 


DE FR GB 


Hlrakata-shl, Osaka-fu 573 (JP) 






• Fukushlma, Yoshlhisa 


(30) 


Priority: 06.02.1996 JP 19591/96 


Osaka-shl, Osaka-fu 536 (JP) 


D8 07 1996 JP 177629/96 


* Endo, Koichiro 






Osaka-shl, Osaka-fu, Osaka-fu 534 (JP) 


(71) 


Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 


• Tatebayashl, Ma koto 


CO., LTD. 


Takarazuka-shl, Hyogo-ken 665 (JP) 




Kadoma-shi, Osaka 571 (JP) 


• Harada, Syunji 






Osaka-shl, Osaka-fu 557 (JP) 


(72) 


Inventors: 




* 


Yamauchi, Kazuhiko 


(74) Representative: Crawford, Andrew Birkby et al 




Neyagawa-shi, Osaka-fu 572 (JP) 


A.A. THORNTON & CO. 


• 


Kozuka, Masayukl 


Northumberland House 




Neyagawa-shi, Osaka-fu 572 (JP) 


303-306 High Holborn 






London WC1V 7LE (GB) 



CM 
< 

CD 
CO 

o> 

00 

o 

Q. 



(54) Data reception apparatus, data transmission apparatus, information processing system, 
data reception method and information record medium storing the data reception method 
suitable for preventing illegal copy of documents 



(57) A data reception apparatus is provided lor re- 
ceiving digital data sent from a data transmission appa- 
ratus via a transmission path and recording the received 
digital data into an external medium. The digital data in- 
cludes image data and a use-form-specified code that 
specifies a use form of the image data. The data recep- 
tion apparatus is comprised of: an authentication unit for 
judging whether the data transmission apparatus is a 
formal data transmission apparatus for authentication; 



a reception unit for receiving the digital data; copy judge- 
ment unit for judging whether recording of the digital da- 
ta into the external medium is permitted by referring to 
the use-form-specified code included in the received 
digital data; and a record unit for recording the digital 
data into the external medium if the authentication unit 
judges that the data transmission apparatus is the for- 
mal data transmission apparatus and the copy judge- 
ment unit judges that recording of the digital data into 
the external medium is permitted. 
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Description 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

This invention relates to a data transmission appa- 
ratus for reading digital data from information record me- 
dium in which documents are stored as digital data and 
outputting the read digital data, a data reception appa- 
ratus for receiving the digital data output from the data 
transmission apparatus, reproducing images and stor- 
ing the digital data as secondary recording, and an in- 
formation processing system including the data trans- 
mission apparatus and the data reception apparatus, 
more spcifically to a data transmission apparatus suita- 
ble for preventing illegal copy of the documents. 

(2) Description of the Prior Art 

The Compact Disc Read Only Memory (CD-ROM) 
is widely known as information record medium for stor- 
ing program data, voice information, and image infor- 
mation. CD-ROMs, being read-only optical disks with 
540MB of information capacity, are widely used as me- 
dia for distributing program data, voice information, and 
image information. Personal computers with built-in CD- 
ROM drive are known as information processing sys- 
tems which read information from CD-ROMs to process 
the information. 

Recently, it has become possible to output voices 
and images in the CD-ROMs directly on the personal 
computers due to improvement in the environment for 
processing voice information and image information in 
personal computers. However, it is required to digitally 
compress the image information to record it into CD- 
ROMs since the image information has a large amount 
of data compared to the program data and the like. 

Moving Picture Experts Group 1 (MPEG1) is a 
known standard which specifies that image information 
is compressed with transfer rate 1 .2Mbps. According to 
MPEG1, the image information is compressed mainly 
by means of frames compression. The image informa- 
tion is identical to moving pictures which are comprised 
of several tens of still pictures per second. In the frames 
compression, one frame out of several frames has 
enough data to reproduce a still picture, and the other 
frames have only a difference which is a result of sub- 
tracting common data from the enough data. 

In reality, under MPEG1, a mixture of image infor- 
mation and voice information are compressed into dig- 
ital data called MPEG system streams. As a result, it is 
difficult to divide the digital data into image information 
and voice information. Such mixed information of image 
information, voice information, and information required 
to reproduce these types of information is often called 
AV data, or data having Audio and Video (AV) data struc- 
ture. In the present specification, mixed information of 



at least image information and voice information is 
called "AV data." Also, digital data which is not the AV 
data is called "non-AV data.' 

MPEG1 mentioned above supports images with 
s horizontal resolution of about 2501 pi (lines per inch). It 
is considered that this resolution is not enough to pro- 
vide high-quality images which are required in movie ap- 
plications and the like. Conventionally, Laser Disks 
(LDs), containing analog image information with hori- 
zontal resolution of about 4301 pi. have been used as a 
medium for including an application with high-quality im- 
ages. However, analog data may not be processed by 
computers. Recently, Digital Versatile Disks (DVDs) 
have been brought into market. DVDs are optical disks 
written in the digital format which computers deal with, 
having enough resolution for movie applications. DVDs 
have storage capacity ol digital data eight times as that 
of CD-ROMs, with data transfer rate five times as that 
of CD-ROMs. Accordingly, DVDs adopt MPEG2 as the 
data compression method. MPEG2 achieves 4501 pi or 
more in horizontal resolution, achieving high-quality 
moving pictures applicable to movie applications. 

The following is a description of a personal compu- 
ter with a CD-ROM drive with reference to the drawings, 
the personal computer being an information processing 
system for directly reproducing the AV data in a personal 
computer. 

Fig.1 shows the construction of a conventional per- 
sonal computer with a CD-ROM drive. 

CD-ROM 2401 is an information record medium in 
which digital data is recorded and the MPEG streams, 
namely AV data, are managed and recorded by the filing 
system. 

CD-ROM drive 2402 reads digital data with a sector 
number from the specified sector on CD-ROM 2401 and 
outputs the read data to an external element. 

AV signal processing unit 2403 decompresses an 
input MPEG stream, converts the MPEG stream into an 
analog voice signal and image data, then outputs the 
analog voice signal and the image data to an external 
element. The output analog voice signal is output from 
speaker 2403S as a voice. 

HD apparatus 2404 is a hard disk apparatus. 
Input unit 2405 is a port which receives a command 
input by the user through mouse 2405M or keyboard 
2405K. 

I/O bus 2406 is an internal bus that connects each 
component of the computer. 

Video signal processing unit 2407 combines the im- 
age data output from AV signal processing unit 2403 
with the image data for display generated in the personal 
computer, converts the combined data into an analog 
image signal, and outputs the analog signal to display 
apparatus 2407D. The video signal processing unit 
2407 is typically called a video card. 

Control unit 2408 control the whole computer and 
is comprised of CPU 2408C connected to processor bus 
2408B, bus InterFace (l/F) 2408I, and main memory 
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2408M. Loaded into main memory 2408M of control unit 
2408 are an Operating System (OS) and a control pro- 
gram: the OS manages the filing system; the control pro- 
gram, as an application that runs under the OS, repro- 
duces/copies data recorded in CD-ROM 2401 accord- & 
ing to a user instruction. Display apparatus 2407D dis- 
plays a graphic user interface generated by the control 
program loaded in control unit 2408. 

Fig. 2 is the front view of display apparatus 2407D. 

2301 indicates a front frame of display apparatus io 
2407D, 2302 a display area, 2303 an MPEG moving pic- 
ture display area, 2304 a control panel display area, and 
2305 a graphic symbol which indicates a coordinate po- 
sition on the screen specified by the user through key- 
board 2405K or mouse 2405M and through input unit '5 
2405. 

Now, the personal computer with a CD-ROM drive 
constructed as above is described in terms of its oper- 
ation. 

Note that the operation is not described in detail but 20 
operations relevant to the present invention, that is, an 
operation for reproducing the AV data on CD-ROM 2401 
and an operation for copying a file on CD-ROM 2401 to 
HD apparatus 2404. This is because the operation as a 
whole is the same as that of a general-purpose personal 2S 
computer (e.g., an IBM PC/AT compatible). 

Note that "reproduce" means to restore from the AV 
data an image or a voice a human being can see or hear 
and that "copy" means to read information from a medi- 
um and record the information into another medium as 30 
it is. 

The following is a description of AV data reproduc- 
tion operation. 

When the user specifies key symbol "PLAY" dis- 
played on control panel display area 2304 with mouse 35 
2405M connected to input 2405, control unit 2408 rec- 
ognizes the specification as reproduction control in- 
struction "REPRODUCTION START" judging from the 
input coordinates. Control unit 2408, according to the 
filing system, calculates the record address of the file 40 
on CD-ROM 2401 which stores a predetermined MPEG 
stream for the reproduction start. Control unit 240B 
sends the data read instruction (READ #Address) to 
CD-ROM drive 2402 tor reading the data stored in the 
calculated address, then outputs the read digital data to 45 
AV signal processing unit 2403 with the data write in- 
struction (WRITE). AV signal processing unit 2403 con- 
verts the input digital data, namely, an MPEG stream, 
into an analog voice signal and image data, then outputs 
the analog voice signal and the image data. The analog so 
voice signal is output from a speaker as a voice and the 
image data is input to video signal processing unit 2407 
to be combined with the image data for the display of 
the computer system, then output from display appara- 
tus 2407D as an image. In this way, the MPEG stream 
read from CD-ROM 2401 is displayed in MPEG moving 
picture display area 2303 on display apparatus 2407D. 

The following is a description of the operation of 



copying a file stored in CD-ROM 2401 to HD apparatus 
2404. 

Input unit 2405 receives a command input by the 
user through keyboard 2405IC When the input com- 
mand is the copy instruction for copying a file stored in 
CD-ROM 2401 to HD apparatus 2404, then control unit 
2408, according to the filing system, calculates the 
record address of the file on CD-ROM 2401 to be read. 
Control unit 2408 reads the digital data stored in the cal- 
culated address from CD-ROM drive 2402 with the data 
read instruction (READ #Address), then outputs the 
read digital data and records it into HD apparatus 2404 
with the data write instruction (WRITE). 

In this way, in the above conventional information 
processing system, the AV data stored in a information 
record medium is reproduced or copied according 10 the 
user instruction. 

However, in such a conventional information 
processing system, the digital data read from CD-ROM 
2401 is not divided into the AV data and the non-AV- 
data, and is processed the same by control unit 2408. 
With such processing, it is difficult to process the AV da- 
ta for copyright protection. 

Note that "to process data for copyright protection" 
means to process the data to allow the user to use the 
AV data in the information processing system with lim- 
ited use forms specified by the copyright owner. The 
"use forms" include, lor example, a permission, con- 
cerning the AV data, given to users limited to the repro- 
duction of the AV data (this means it prohibits copying 
the AV data to a HD apparatus and the like), or a per- 
mission to reproduce and copy. 

However, with the above conventional construction 
of the apparatus, even if the user, by error, specifies an 
instruction to copy to HD apparatus 2404 a file that stoes 
a piece of AV data not permitted by the copyright owner 
CD-ROM drive 2402 receives the same data read in- 
struction (READ #Address) as it receives when the re- 
production instruction is specified. As a result, the AV 
data is output from CD-ROM drive 2402 and copied to 
HD apparatus 2404, same as general data is. 

There is another problem. The operation of control 
unit 2408 is determined dynamically by the OS or the 
reproduction control program loaded in the main mem- 
ory. If a program with an error is loaded, a file storing 
the AV data the copy of which is not permitted may be 
copied with a malfunction, irrelevant to an intention of 
the user. 

Accordingly, there is a possibility that the AV data 
the copy of which is prohibited by the copyright owner 
may be copied into a HD apparatus and the like in sec- 
ondary recording. This means the copyright of the AV 
data is not protected. This problem is remarkable in ap- 
plications which include high-quality pictures of high 
horizontal resolution. To solve this problem, the medium 
price may be raised to include the loss generated by the 
copyright infringement; movie applications with high 
copyright values may not be produced. When this hap- 
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pens, sound markets in which a large number of appli- 
cations are provided for users with appropriate prices 
may not be maintained. This will put the users at great 
d isad van ta g es . 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide such a data reception apparatus, a data trans- 
mission apparatus, an information processing system, 
a data reception method, and an information record me- 
dium in which the method is recorded as facilitate the 
copyright protection of AV data. That is, it is an object of 
the present invention to provide such a data reception 
apparatus and the like as secure that the AV data re- 
corded in the information record medium is processed 
only with the use forms specified by the copyright owner 

The above object is achieved by a data reception 
apparatus for receiving digital data sent Irom a data 
transmission apparatus via a transmission path and re- 
cording the received digital data into an external medi- 
um, wherein the digital data includes image data and a 
use-form-specified code that specifies a use form of the 
image data, the data reception apparatus comprising: 
authentication means for judging whether the data 
transmission apparatus is a formal data transmission 
apparatus for authentication; reception means for re- 
ceiving the digital data; copy judgement means forjudg- 
ing whether recording of the digital data into the external 
medium is permitted by referring to the use-form-spec- 
ified code included in the received digital data; and 
record means for recording the digital data into the ex- 
ternal medium if the authentication means judges that 
the data transmission apparatus is the formal data trans- 
mission apparatus and the copy judgement means judg- 
es that recording of the digital data into the external me- 
dium is permitted. 

With the above construction, it is possible to prevent 
such an illegal copy of image data in which the image 
data is copied to a data reception apparatus such as a 
record apparatus exceeding the range of use forms 
specified by the copyright owner. 

In the above data reception apparatus, the use- 
form-specified code may include a maximum generation 
value which indicates an uppermost generation value in 
permitting the image data to be copied, andthe copy 
judgement means may judge that recording of the digital 
data into the external medium is permitted if the maxi- 
mum generation value of the use-form-specified code is 
at least one. 

With such a construction, it is possible to judge the 
copy permission from only the number of generations 
permitted to copy. 

In the above data reception apparatus, the record 
means may include an update unit for updating the use- 
form-specified code by reducing the maximum genera- 
tion value by one before the record means records the 
digital data into the external medium 
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With such a construction, it is possible to prevent 
illegal copies exceeding the limited number of genera- 
tions. 

In the. above data receptton.apparatus, the record. 
s means may further include a reception data exchange 
unit for converting the image data into meaningless data 
before the record means records the digital data into the 
external medium if either of following two conditions is 
satisfied: the authentication means judges that the data 
transmission apparatus is not the formal data transmis- 
sion apparatus; and the copy judgement means judges 
that recording of the digital data into the external medi- 
um is not permitted. 

With such a construction, it is possible to prevent 
the image data from being used as it is. 

In the above data reception apparatus, the external 
medium may be a information record medium, wherein 
the record means records the image data into a user 
data area in the information record medium and records 
the use-form-specified code into a header area corre- 
sponding to the user data area. 

With such a construction, it is possible for the cop- 
yright owner to specify the use forms of image data in 
units of the user data areas. 

In the above data reception apparatus, the authen- 
tication means may transmit authentication data to the 
data transmission apparatus, wherein the authentica- 
tion data is generated based on a random number, 
wherein the authentication means judges whether the 
data transmission apparatus is a formal data transmis- 
sion apparatus for authentication by using proof data 
sent from the data transmission apparatus in response 
to the authentication data. 

With such a construction, it is possible to exclude 
illegal copies which are generated from the authentica- 
tion that uses the same data. 

In the above data reception apparatus, the image 
data may have been encrypted in advance, wherein the 
record means includes a decryption unit for decrypting 
the image data before the record means records the dig- 
ital data into the external medium. 

With such a construction, it is possible to prevent 
illegal or malfunctional extraction of image data during 
the data transfer. 

In the above data reception apparatus, the decryp- 
tion unit may generate the decryption key based on the 
authentication data and decrypts the image data by us- 
ing the decryption key. 

With such a construction, it is possible to achieve a 
tighter copy guard due to the correspondence between 
the authentication and the decryption. 

The above object is also achieved by a data trans- 
mission apparatus for retrieving digital data from an ex- 
ternal medium and transmitting the digital data to a data 
reception apparatus via a transmission path, wherein 
the digital data includes user data and a use-form-spec- 
ified code that specifies a use lorm of the user data, the 
data transmission apparatus comprising: data retrieval 
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means for retrieving the digital data from the external 
medium; data type judgement means lor judging wheth- 
er the user data included in the digital data is image data; 
authentication means for, tor authentication, judging 
whether the data reception apparatus is a formal data s 
reception apparatus, which is allowed to process the im- 
age data, by referring to the use-form-specified code; 
and transmission means for transmitting the digital data 
to the data reception apparatus via the transmission 
path if the authentication means judges that the data re- 10 
ception apparatus is the formal data reception appara- 
tus. 

With such a construction, it is possible to secure that 
the AV data recorded in the information record medium 
is processed only with the use forms specified by the is 
copyright owner. 

In the above data transmission apparatus, the use- 
form-specified code specifies whether a reproduction of 
the image data is permitted and whether copying of the 
image data is permitted, wherein the authentication 20 
means authenticates the data reception apparatus as 
the formal data reception apparatus if the use-form- 
specified code specifies that only the reproduction of the 
image data is permitted and if the data reception appa- 
ratus performs only reproduction, and the authentication 25 
means authenticates the data reception apparatus as 
the formal data reception apparatus if the use-form- 
specified code specifies that only copying of the image 
data is permitted and if the data reception apparatus 
records the image data. 30 

With such a construction, it is possible to prevent 
illegal actions or malfunctions in which the image data 
is transferred from the data transmission apparatus to 
an apparatus that does not deal with image data. 

In the above data transmission apparatus, the use- 35 
form-specified code may include a maximum generation 
value which indicates an uppermost generation value in 
permitting the image data to be copied, wherein the au- 
thentication means authenticates the data reception ap- 
paratus as the formal data reception apparatus if if the *o 
data reception apparatus records the image data and if 
the maximum generation value of the use-form-speci- 
fied code is at least one. 

With such a construction, it is possible to judge the 
copy permission from only the number of generations *s 
permitted to copy. 

In the above data transmission apparatus, the 
transmission means may include a transmission data 
exchange unit for converting the image data into mean- 
ingless data before the transmission means transmits so 
the digital data if the authentication means does not au- 
thenticate the data reception apparatus as the formal 
data reception apparatus. 

With such a construction, it is possible to prevent 
the image data from being used illegally as it is. ss 

In the above data transmission apparatus, the dig- 
ital data may further include a data attribute code which 
indicates an attribute of the user data, wherein the data 



type judgement means judges whether the user data in- 
cluded in the digital data is image data based on a value 
of the data attribute code. 

With such a construction, it is possible to distinguish 
the image data from general digital data and prevent the 
image data from being illegally read from the information 
record medium. 

In the above data transmission apparatus, the ex- 
ternal medium may be a information record medium 
which prestores the digital data, wherein the data re- 
trieval means retrieves the data attribute code and the 
use-form-specified code from a header area corre- 
sponding to a user data area in the information record 
medium, wherein the user data area is an area in which 
the user data is stored. 

With such a construction, it is possible for the cop- 
yright owner to specify the use forms of image data in 
units of the user data areas. 

In the above data transmission apparatus, the au- 
thentication means may transmit authentication data to 
the data reception apparatus, wherein the authentica- 
tion data is generated based on a random number, 
wherein the authentication means judges whether the 
data reception apparatus is the formal data reception 
apparatus for authentication by using proof data sent 
from the data reception apparatus in response to the au- 
thentication data. 

With such a construction, it is possible to exclude 
illegal copies which are generated from the authentica- 
tion that uses the same data. 

In the above data transmission apparatus, the 
transmission means may include an encryption unit for 
encrypting the user data in the digital data before the 
transmission means transmits the digital data. 

With such a construction, it is possible to prevent 
illegal or malfunctional extraction of image data during 
the data transfer. 

In the above data transmission apparatus, the en- 
cryption unit may generate the encryption key based on 
the authentication data and encrypts the user data by 
using the encryption key. 

With such a construction, it is possible to achieve a 
tighter copy guard due to the correspondence between 
the authentication and the encryption. 

The above object is also achieved by an information 
processing system which is comprised of the above data 
transmission apparatus and the above data reception 
apparatus. 

The procedure of the copy guard performed in the 
above data reception apparatus may be achieved as a 
program. 

As understood from the above description, the 
present invention secures the copyright of applications. 
This will encourage a lot of applications to be brought 
into market with appropreate prices, securing the ad- 
vantages of general users. 

These and other objects, advantages and features 
of the invention will become apparent from the following 
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description thereof taken in conjunction with the accom- 
panying drawings which illustrate a specific embodi- 
ment of the invention. In the drawings: 

Fig.1 is a block diagram showing the construction 
of a conventional personal computer with a CD- 
ROM drive; 

Fig.2 is the front view of display apparatus 2407D; 
Fig. 3 shows an appearance of the information 
processing system of the first embodiment; 
Fig.4 is a block diagram showing the construction 
of the information processing system of the first em- 
bodiment; 

Figs.5(a) and 5(b) show the format of the device at- 
tribute information; 

Fig.5(a) shows the format of the device attribute in- 
formation transferred between SCSI devices; 
Fig. 5(b) shows the correspondence between the 
device type codes in the device attribute information 
and the device types; 
Fig.6(a) is a front view of a DVD; 
Fig.6(b) is a cross-section of the DVD; 
Figs.7(a)-7(f ) show the DVD physical format, name- 
ly the physical construction of recorded data; 
Fig. 7(a) shows the physical construction of data-re- 
corded 2206; 

Fig. 7(b) shows the construction of the sector; 
Fig.7(b) shows the construction of the sector; 
Fig. 7(c) shows the construction of the CGMS con- 
trol data; 

Fig. 7(d) shows the classification of the data at- 
tribute code; 

Fig.7(e) shows the construction of the CGMS data; 
Fig.7(f) shows the classification of the CGMS code; 
Figs.8(a) and 8(b) show the DVD logical format, 
namely, the logical construction of recorded data; 
Fig. 8(a) shows the logical construction of data-re- 
corded 2206; 

Fig. 8(b) shows a tree of the file/directory construc- 
tion; 

Figs.9(a)-9(c) show the IS013346 standard which 
is used as a filing system of the logical format shown 
in Figs.8(a) and 8(b); 

Fig. 9(a) shows the logical relation of data in the file 
management information under the IS013346 
standard; 

Fig. 9(b) shows the construction of the file identify 
descriptor for directory; 

Fig. 9(c) shows the construction of the file identify 
descriptor for files; 

Fig. 10 is a block diagram showing the construction 
of DVD-ROM drive 46. 

Fig. II is a block diagram showing the construction 
of DVD-RAM drive 910. 

Fig. 12 is a block diagram showing the construction 
of AV signal processing unit 47. 
Fig. 13(a) is a list of I/O commands; 
Fig. 13(b) is a list of SCSI commands; 



Fig. 14 is a flowchart showing the procedure of cop- 
ying an AV data file from DVD-ROM 41 to DVD- 
RAM 99; 

Fig.15 shows a series of. communications, in the 
5 above copying shown in Fig. 14; 

Fig. 1 6 is a flowchart showing the procedure of proc- 
ess H; 

Fig. 1 7 is a flowchart showing the procedure of proc- 
ess I; 

10 Fig.18 is a flowchart showing the procedure of cop- 
ying a file from DVD-ROM 41 to HD apparatus 44; 
Figs.1 9(a) and (b) shows a series of communica- . 
tions in the above copying shown in Fig.18; 
Fig.20 is a flowchart showing the procedure of proc- 

is ess C; 

Fig.21 is a flowchart showing the procedure of re- 
producing an AV data file recorded in DVD-ROM 41 ; 
Fig.22 shows a series of communications in the 
above reproduction shown in Fig.21 ; 

20 Fig.23 is a flowchart showing the procedure of proc- 
ess A; 

Fig.24 is a flowchart showing the procedure of proc- 
ess B; 

Fig. 25 shows an appearance of the information 
25 processing systemc of the second embodiment; 

Fig.26 is a block diagram showing the construction 
of the information processing system of the second 
embodiment; 

Fig.27 is a block diagram showing the construction 
30 of DVD-ROM drive 1 046; 

Fig. 28 is a block diagram showing the construction 
of DVD-RAM drive 1910; 

Fig. 29 is a block diagram showing the construction 
of AV signal processing unit 1047; 
35 Fig.30 is a list of the commands transferred be- 
tween each apparatus; 

Fig.31 shows a series of communications when an 
AV data file is copied from DVD-ROM 41 to DVD- 
RAM 99; 

40 Fig. 32 is a flowchart showing the procedure of cop- 
ying of Fig.31 ; 

Fig.33 is a flowchart showing the procedure of proc- 
ess HH appearing in Fig.32; 
Fig.34 is a flowchart showing the procedure of proc- 

45 ess II appearing in Fig.32; 

Fig. 35 is a flowchart showing the procedure of re- 
producing an AV data file recorded in DVD-ROM 41 ; 
Fig.36 is a flowchart showing the procedure of proc- 
ess AA appearing in Fig.35; and 

so Fig.37 is a flowchart showing the procedure of proc- 
ess BB appearing in Fig.35. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 

The following are descriptions of the preferred em- 
bodiments of information processing systems of the 
present invention with reference to the drawings. 
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«First Embodiment» 

The information processing system of the first em- 
bodiment reads digital data recorded in a DVD and proc- 
esses (reproduces -and-copies)-the-read digital-data 
within a range of use form specified by the copyright 
owner, the system being characterized by an internal 
bus and an external bus formed therein. 

Construction of Information Processing System> 

Fig. 3 shows an appearance of the information 
processing system of the first embodiment. Fig.4 is a 
block diagram showing the construction of the informa- 
tion processing system. 

The information processing system is divided into 
two main elements: information processing apparatus 
40; and Small Computer System Interface (SCSI) de- 
vice group 50 connected to information processing ap- 
paratus 40 via SCSI bus 43. Information processing ap- 
paratus 40 is comprised of control unit 49, input unit 45, 
keyboard 45K, mouse 45M, I/O bus 42, AV signal 
processing unit 47, video signal processing unit 48, dis- 
play apparatus 48D, and speaker 47S. SCSI device 
group 50 is comprised of HD apparatus 44, DVD-ROM 
(Read Only Memory) 41, DVD-ROM drive 46, DVD- 
RAM (Random Access Memory) 99, and DVD-RAM 
drive 910. 

Control unit 49 controls all the above elements 
which make up the information processing system, but 
mainly controls the system in acquiring user instructions 
and in reproducing and copying digital data recorded in 
DVD-ROM 41 according to the acquired instruction. 
Control unit 49 directly controls elements 45, 47, and 
48, which are connected to I/O bus 42, via I/O bus 42; 
indirectly controls elements 44, 46, and 910, which are 
connected to SCSI bus 43, via AV signal processing unit 
47. 

Input unit 45 to which mouse 45M and keyboard 
45K are connect is an interface for receiving user in- 
structions. 

I/O bus 42 is an internal bus of information process- 
ing apparatus 40 and connects to control unit 49, input 
unit 45, AV signal processing unit 47, and video signal 
processing unit 48. A PCI bus or an ISA bus and the like 
may be used as I/O bus 42. 

AV signal processing unit 47 has two functions; a 
function as an SCSI interface between control unit 49 
and SCSI devices; a function as a formal data reception 
apparatus for reproducing the AV data received via SC- 
SI bus 43, that is, decompressing the AV data and out- 
putting it to video signal processing unit 48 and speaker 
475 as the image data and voice data respectively. Note 
that the "data reception apparatus" indicates an appa- 
ratus for receiving digital data via a transmission path 
and processing it. Also note that the "formal data recep- 
tion apparatus" indicates a data reception apparatus 
that processes the AV data formally, that is, processing 



the digital data in a range of use forms specified by the 
copyright owner. For example, the formal data reception 
apparatus is such a data reception apparatus as only 
reproduces the AV data on which copy is prohibited and 

s only reproduction is permitted-and-does not store the 
data internally as secondary recording. 

Video signal processing unit 48 combines the image 
data output from AV signal processing unit 47 with the 
graphics data generated according to an instruction 

w from control unit 49, then converts the combined data 
into an analog image signal and outputs it to display ap- 
paratus 48 D. 

HD apparatus 44 is a secondary storage for non- 
AV-data. In the present embodiment, HD apparatus 44 
is is used as a target storage into which the program data 
recorded in DVD-ROM 41 is copied. 

DVD-ROM 41 is a read-only DVD and is an infor- 
mation record medium prestoring the digital data that 
are to be processed by the information processing sys- 
20 tern. 

DVD-ROM drive 46 is one of formal data transmis- 
sion apparatuses and reads digital data recorded in 
DVD-ROM 41 and outputs it to the data reception appa- 
ratus via SCSI bus 43. Note that the "data transmission 
25 apparatus" indicates an apparatus that fetches digital 
data from the medium and outputs it to the data recep- 
tion apparatus via a transmission path, and that the "for- 
mal data transmission apparatus" indicates a data trans- 
mission apparatus that processes the AV data formally, 
30 that is, a data transmission apparatus that outputs the 
AV data only when the transmission target is a formal 
data reception apparatus. 

DVD-RAM 99 is a rewritable DVD. In the present 
embodiment, DVD-RAM 99 is used as an information 
35 record medium for storing the AV data recorded in DVD- 
ROM 41 as secondary recording. 

DVD-RAM drive 910 is one of formal data reception 
apparatuses and stores digital data received via SCSI 
bus 43 into DVD-RAM 99. 
40 SCSI bus 43, connecting to information processing 
apparatus 40 and SCSI device group 50, is an external 
bus which conforms to the SCSI standard. In the infor- 
mation processing system, original device type codes 
are used. The device type codes have been defined un- 
45 der the SCSI standard and are used to judge whether 
an SCSI device is a formal data transmission apparatus 
or a formal data reception apparatus. This following is 
a description of the SCSI standard related to the device 
type codes. 

so According to the SCSI standard, an SCSI device 
connected to a bus has identification (ID) codes which 
are used in the bus. An SCSI device performs the fol- 
lowing pre-processing before sending data or a com- 
mand: the SCSI device outputs to a bus a bus occupa- 

ss tion request which includes its own ID code and transfer 
target ID code; if the transfer target SCSI device gives 
a response to the request, the occupation of the bus is 
established; then the data or command is transmitted. 
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That is, it is possible for SCSI devices connected to an 
SCSI bus to identify one another at data transmission 
by means of the ID codes. 

In addition, SCSI devices connected an SCSI bus 
include the device attribute information indicating the 
type and function of the SCSI devices. 

Figs.5(a) and 5(b) show the device attribute infor- 
mation. 

Fig.5(a) shows the format of the device attribute in- 
formation. In the drawing, the higher three bits of the 
first one byte representa peripheral device classification 
code; the lower five bits a device type code. 

Fig.5(b) shows the correspondence between the 
device type codes and the device types. As shown in 
the drawing, device type code "10101" indicates an D AV 
disk read-only device/ -10111" an n AV disk record de- 
vice, - and "10010" an "AV signal processing device." 

Note that in the present embodiment, the "AV disk 
read-only device (10101)," "AV disk record device 
(10111)," and "AV signal processing device (1 001 0)" are 
called M AV devices" in the present specification. The 
DVD-ROM drive 46 of the present embodiment is the 
■AV disk read-only device (10101)," AV signal process- 
ing unit 47 "AV signal processing device (10010)," and 
DVD-RAM drive 9 1 0 " AV disk record device (10111)," a» 
of them being the AV devices. 

An SCSI device connected to an SCSI bus, on re- 
ceiving an SCSI command for authentication (I NQUIRY) 
from another SCSI device via the SCSI bus, returns the 
device attribute information to the other via the SCSI 
bus. The other SCSI device holds the device attribute 
information with the device ID of the sending device. Ac- 
cordingly, once an SCSI device acquires the device at- 
tribute information by sending the SCSI command (IN- 
QUIRY), the SCSI device holds the device type informa- 
tion of the other device. 

In the present specification, the operation done by 
two AV devices, sender and receiver of data, for identi- 
fying each other with the SCSI command (INQUIRY) for 
authentication is called an "AV device reciprocal authen- 
tication." 

Now, DVD-ROM 41, DVD-RAM 99, DVD-ROM 
drive 46. DVD-RAM drive 910, AV signal processing unit 
47, and control unit 49 are described in detail. 

<DVD-ROM 41, DVD-RAM 99> 

The construction of DVD-ROM 41 and DVD-RAM 
99 (they each are often called a DVD) and the construc- 
tion of digital data recorded in them are described as 
follows. 

Construction of DVD> 

Fig.6(a) is a front view of a DVD, 

DVD 2200 has center hole 2201 . Around the center 
hole is clamp area 2202, and further around the clamp 
area is information record area 2203 in which digital data 



is recorded. 

Information record area is divided into lead-in area 
2205, data-recorded 2206, and lead-out area 2207. The 
lead-in area is located at the innermost position; the 

s lead-out area the outermost position. Lead-in area 2205 
stores data which is used to initialize DVD-ROM drive 
46 and DVD-RAM drive 910 (they each are often called 
a DVD drive); data-recorded 2206 stores digital data 
which is different for each application. Lead-out area 

io 2207 notifies the DVD drive of the end of data-recorded 
2206 and does not store substantial data. That is, the 
DVD drive first reads lead-in area 2205 when the disk 
is loaded, then reads data-recorded 2206 according to 
a received instruction. 

1 5 Fig.6(b) is a cross-section of the DVD. 

Starting from the bottom, the information record lay- 
er of DVD 2200 is formed ol first transparent substrate 
2208, information layer 2209, bonding layer 2210, sec- 
ond transparent substrate 2211 , and print layer 2212 on 

20 which a label is printed. First transparent substrate 2208 
and second transparent substrate 2211 are both about 
0.6mm thick, that is in a range of about 0.5nm to 0.7mm. 
Bonding layer 2210, being formed between information 
layer 109 and transparent substrate 111, bonds these 

25 layers. Print layer 2212 may be excluded if not neces- 
sary, also it may cover only a part of the information 
record layer. 

The lower surface from which information is read 
with light beam 221 3 shone thereon is called surface A, 

30 and the upper surface on which printing layer 2212 is 
formed is called rear surface B. 

For DVD-ROM 41, a reflective membrane such as 
metal foil is attached to a surface of information layer 
2209 where it is in contact with transparent substrate 

35 2208. Indented and protruding pits are formed in this re- 
flective membrane. The pit length and interval deter- 
mines the content of digital data. The pit length and in- 
terval are shorter than those of CDs. Also, the pitch of 
the information track comprised of a series of pits is 

40 shorter than that of CDs. Information is retrieved by shin- 
ing light beam 221 3 on the series of pits and measuring 
changes in the reflection ratio. 

For DVD-RAM 99, in contrast, information is record- 
ed by using the phase change of information layer 2209, 

45 which is made of a special record material (a kind of al- 
loy). That is, information is recorded by shining a high- 
output light beam on light spot 2214 to heat the spot to 
a high temperature to change the spot from crystal state 
to amorphous state. Information is retrieved by shining 

so a low-output light beam and reading changes in the re- 
flection ratio of the crystal phase and amorphous phase. 

Light spot 221 4 on a DVD has a diameter of around 
1 /1 .6 times the diameter of a light spot on a conventional 
CD due to an increase in the Numerical Aperture (NA) 

55 of the objective lens and a reduction in the wavelength 
X of the light beam. 

DVDs of the physical construction described above 
can store about 4.7GB of information with DVD-ROM 
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41 , about 2.6GB with DVD-RAM 99. The storage capac- 
ity of 4.7GB is almost eight times the storage capacity 
of a conventional CD. As a result, it is possible to 
achieve a great improvement in picture quality for mov- 
ing pictures "and to increase the reproduction time to 
over two hours. Due to such a storage capacity, it may 
be said that DVDs are suitable for record media for stor- 
ing high-quality pictures. 

<DVD Physical Format> 

Figs.7(a)-7(f) show the DVD physical format, name- 
ly the physical construction of recorded data. 

Fig. 7(a) shows the physical construction of data-re- 
corded 2206, which is divided into a plurality of sectors. 
The sector is the minimum unit of data in reading/writing. 

Fig. 7(b) shows the construction of the sector. Each 
sector includes, in order, a sector header area of 12 
bytes, a user data area of 2,048 bytes, and an error de- 
tecting code area of 4 bytes. 

The user data area stores digital data of the file 
management information or the application information 
that includes the AV data. The AV data included in the 
application information is MPEG streams. The file man- 
agement information is management information of the 
filing system in which files are managed with such a con- 
struction as a plurality of sectors make up a file, a plu- 
rality of files a directory. 

The sector header area stores, in order, a sector 
address, which is address information for identifying 
sectors, an error correcting code of the sector address, 
and a Copy Generation Management System (CGMS) 
control data. The CGMS control data specifies a use for- 
mat of digital data stored in the sector. The DVD drive 
controls reading of a sector according to the CGMS con- 
trol data. 

Note that the address information of the sector in- 
cludes information specifying any of the lead-in area 
2205, data-recorded 2206, and lead-out area 2207. The 
DVD drive identifies one of the areas according to the 
address information of the sector. 

Fig. 7(c) shows the construction of the CGMS con- 
trol data. The CGMS control data is comprised of a data 
attribute code of 6 bytes, CGMS data of 1 byte, and 4 
bytes reserved. 

Fig.7(d) shows the classification of the data at- 
tribute code. Data attribute code "01 h" (h indicates hex- 
adecimal notation) indicates that the AVdata is recorded 
in the user data area of the sector; "00h" indicates that 
a data attribute is not specified. 

Fig.7(e) shows the construction of the CGMS data. 
The CGMS data has 1 byte, of which higher 2 bits are 
called a CGMS code. The CGMS code specifies a use 
form of the digital data stored in the user data area of 
the sector. 

Fig. 7(f) shows the classification of the CGMS code. 
CGMS code "00" indicates a copy permitted, "1 0" a one- 
generation copy permitted, and "11" a copy prohibited. 



Note that the "one -generation copy permitted" indicates 
such a copy permission as, lor example, copying the AV 
data from DVD-ROM 41 to DVD-RAM 99 is permitted, 
but further copying the copied AV data 1o another DVD- 
s' RAM is not permitted. Also note thafin the present em- 
bodiment, the reproduction is permitted with any of the 
above CGMS codes. 

With the sector construction described above, when 
reading a piece of digital data from the user data area 
of a sector, the DVD drive judges whether the piece of 
digital data is AVdata and identifies the manner of copy 
permission by referring to the CGMS control data of the 
sector. 



Figs. 8(a) and S(b) show the DVD logical format, 
namely, the logical construction of recorded data. 

Fig.8(a) shows the logical construction of data-re- 
corded 2206. At the first place of data-recorded 2206 is 
the file management information, then follow a plurality 
of files. The "file" indicates a logical data unit which in- 
cludes a plurality of sectors and is used to manage the 
sectors in groups. The file management information in- 
cludes the attribute of each file. The file management 
information may also include information used to man- 
age files in units of directories. 

Fig. 8(b) shows a tree of the file/directory construc- 
tion in the present embodiment. The ovals in the drawing 
indicate directories, the rectangles files. In this example, 
the DVD VIDEO directory and two files, namely, 
File1.DAT and File2.DAT are linked to the ROOT direc- 
tory, and three f iles, namely, Moviel.VOB, Movie2.VOB, 
and Movie3.VOB are linked to the DVD VIDEO directo- 
ry 

Concerning the file name and directory name, a 
naming standard is prepared in the present embodiment 
so that the file type may be identified easily. File names 
with extension VOB are regarded as AV data files. A di- 
rectory named DVD_VIDEO is a specific directory used 
for storing AV data, and the files linked to the specific 
directory are all treated as files that store AV data. In 
Fig.8£b). the files storing AV data are Moviel.VOB, 
Movie2.VOB, and Movte3.VOB (hereinafter such files 
45 as store AV data are called "AV data files'). Filel .DAT 
and Fite2.DAT store data which is not AV data (herein- 
after files storing data which is not AV data are called 
"non-AV data files"). 

With the standard described above, it is possible to 
so judge whether AV data is to be read or non-AV data is 
by interpreting the name of the file or directory which is 
to be read. For example, if a path of a file to be read 
includes a directory DVD_VIDEO, it is judged that an AV 
data file is to be read. Note that the file management 
55 information in the present embodiment conforms to the 
ISOl 3346 standard. 

Figs.9(a)-9(c) show the IS013346 standard which 
is used as a filing system of the logical format shown in 
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Figs.8(a) and 8(b). The following is a description, with 
reference to the drawings, of a procedure of obtaining 
a file record address from a file name. 

Fig. 9(a) shows the logicalrelation of data.in the file 
management information under the IS013346 stand- 
ard. 

According to the 1S013346 standard, the file record 
address is stored in the file entry since the standard 
deals with rewritable disks as well as read-only disks. 

For example, for Moviel.VOB, a file entry for 
Movie 1 exists in the fife management information; for 
Filel .DAT, a file entry for Filel exists in the file manage- 
ment information. Accordingly, to obtain the file record 
address, the target file entry should be obtained. The 
file entries are obtained by trailing the directories in the 
file tree construction. The directory information exists as 
a directory file in the file management information. The 
directory file is comprised of a plurality of file identify de- 
scriptors. Each file identify descriptor includes a file 
name and a record address of a file entry of a file or a 
directory managed by a directory. The file entry of the 
root, which is at the top of the directory tree construction, 
is included in the file set descriptor which is stored in a 
predetermined place in the file management informa- 
tion. Accordingly, it is possible to obtain a target address 
information from a file entry by obtaining the file entry 
by trailing the directory tree construction with a file name 
starting from the root. 

Fig.9(b) shows the construction of the file identify 
descriptor for directory. As shown in the drawing, the 
naming standard described earlier is applied to the di- 
rectory name in the file identify descriptor. 

Fig.9(c) shows the construction of the file identify 
descriptor for files. As shown in the drawing, the naming 
standard described earlier is applied to the file name in 
the file identify descriptor. 

<DVD-ROM drive 46> 

Fig. 10 is a block diagram showing the construction 
of DVD-ROM drive 46. 

DVD-ROM drive 46 includes interface connector 
500. data read circuit 501 , CGMS control data memory 

502, user data memory 503, CGMS data identify circuit 
504, SCSI bus control circuit 505, user data exchange 
circuit 506, internal data bus 507, control bus 508, and 
microprocessor 509. 

Interface connector 500 connects SCSI bus 43 to 
DVD-ROM drive 46. 

Data read circuit 501, on receiving a piece of ad- 
dress information specifying a sector number, controls 
a disk drive apparatus, reads digital data stored in the 
specified sector on DVD-ROM 41 , stores the user data 
of the user data area of the sector into user data memory 

503, and stores the CGMS control data of the sector 
header area of the sector into CGMS control data mem- 
ory 502. 

CGMS control data memory 502 is a memory for 



temporarily storing the CGMS control data of the sector. 

User data memory 503 is a memory for temporarily 
storing the user data of the sector. 

CGMS data identify circuit 504Jdentifies the content 

s of the CGMS control data. More specifically, CGMS data 
identify circuit 504 reads CGMS control data from 
CGMS control data memory 502, judges whetherthe us- 
er data attribute stored in user data memory 503 is "not 
specified" of "AV data" by referring to the data attribute 

10 code of the CGMS control data, and notifies microproc- 
essor 509 of the judgement result. CGMS data identify 
circuit 504 also judges whether the user data copy lim- 
itation information stored in user data memory 503 is 
"copy permitted," "one-generation copy permitted," or 

is "copy prohibited" by referring to the CGMS data of the 
CGMS control data, and notifies microprocessor 509 of 
the judgement result. 

SCSI bus control circuit 505, which operates as a 
controller of the SCSI bus, is connected to SCSI bus 43 

20 via interface connector 500 and transmits/receives com- 
mands or data according to the SCSI standard. 

User data exchange circuit 506 is one of the circuits 
formed to protect the copyright. User data exchange cir- 
cuit 506, on receiving an instruction from microproces- 

2S sor 509, reads the user data from user data memory 503 
and converts it into the NULL data, where the "NULL 
data" indicates dummy data that does not include infor- 
mation such as "0000h." 

Internal data bus 507 is a data transfer path through 

30 which data read by data read circuit 501 is transferred 
and SCSI bus control circuit 505 outputs data to SCSI 
bus 43. 

Control bus 508 is a data transfer path through 
which instructions, namely, a command set, output from 

35 microprocessor 509 are transferred and the process re- 
sult information sent from each circuit is transferred. 

Microprocessor 509 interprets the SCSI command 
received by SCSI bus control circuit 505 according to 
an embedded control program and controls the whole 

40 DVD-ROM drive 46. 

The following is a description of the control by mi- 
croprocessor 509 for each of the following SCSI com- 
mands: INQUI RY for recognizing the device type of the 
device from/to which data is received/transmitted and 

45 for performing the reciprocal authentication; READ for 
reading general digital data from the DVD; and READ 
AV for reading only AV data among digital data. 

<INQUIRY: SCSI Command for Authentication> 

so 

Microprocessor 509, on judging that an input SCSI 
command is INQUIRY for authentication, returns the 
machine attribute data of DVD-ROM drive 46 itself to 
the device which has sent the SCSI command I NQUIRY 
55 with the format shown in Fig.5{a) via SCSI bus control 
circuit 505. Note that the machine attribute data returned 
includes device type code "10101" (AV disk read-only 
device), as shown in Fig.5(b). 
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<READ: SCSI Command for Data Reading> 

Microprocessor 509, on judging that an input SCSI 
command is READ for data reading, drives and instructs 
data read circuit501 to read digital data from DVD-ROM 
41 according to the sector number which is included in 
the command as a parameter. The digital data read by 
data read circuit 501 is divided into the CGMS control 
data, which is retrieved from the header area of the sec- 
tor, and the user data, which is retrieved from the user 
data area of the sector, then these pieces of data are 
respectively stored in CGMS control data memory 502 
and user data memory 503; 

After the above process, CGMS data identify circuit 
504 judges whether the user data (2,048 bytes) stored 
in user data memory 503 is AV data. 

If the user data is AV data, user data exchange cir- 
cuit 506 converts the user data (2,048 bytes) into NULL 
data (2,048 bytes) as a copyright protection process. 
SCSI bus control circuit 505 transfers the converted us- 
er data to the SCSI device that has sent the command. 

If the user data is non-AV data, the user data is 
transferred to the SCSI device that has sent the com- 
mand, without above conversion into NULL data. 

<READ_AV: SCSI Command for AV Data Reading> 

Microprocessor 509, on judging that an input SCSI 
command is READ_AV for AV data reading, similarly, 
drives and instructs data read circuit 501 to read digital 
data from DVD-ROM 41 according to the sector number 
which is included in the command as a parameter. The 
digital data read by data read circuit 501 is divided into 
the CGMS control data, which is retrieved from the 
header area of the sector, and the user data, which is 
retrieved from the user data area of the sector, then 
these pieces of data are respectively stored in CGMS 
control data memory 502 and user data memory 503. 

After the above process, microprocessor 509 in- 
structs CGMS data identify circuit 504 to judge whether 
the user data (2,048 bytes) stored in user data memory 
503 is AV data and whether the copy limitation informa- 
tion is "copy permitted,*' "one-generation copy permit- 
ted," or "copy prohibited/ 

Microprocessor 509 then refers to the machine at- 
tribute data, which is sent with command READ_AV, of 
the SCSI device that is the data transfer target to judge 
whether the data transfer target is an AV device. If it is, 
microprocessor 509 judges whether the above user da- 
ta is reproduced or copied. More specifically, when the 
device type code of the transfer-target SCSI device is 
any of "10101/ "10111/ and "10010/ it is judged that 
the transfer target is an AV device; when "10010/ 
judged that the data is reproduced; and when "10111/ 
judged that the data is copied. 

If the above judgement matches any of the follow- 
ing, microprocessor 509 outputs the CGMS control data 
(6 bytes per sector) retrieved from CGMS control data 



memory 502 and the user data (2,048 bytes per sector) 
retrieved from user data memory 503, that is, 2,054 
bytes of digital data in total in a data transfer unit of 2,054 
to the SCSI device that has sent the command: 

5 

(1) the user data (2,048 bytes) is non-AV data; 

(2) the user data (2,048 bytes) is AV data and the 
AV data is reproduced; and 

(3) the user data (2,048 bytes) is AV data and the 
io AV data is copied and the above copy limitation in- 
formation is "copy permitted" or "one-generation 
copy permitted/ 

If, in contrast, the above judgement matches any of 
is the following, microprocessor 509 instructs user data 
exchange circuit 506 to convert the user data (2,048 
bytes per sector) into NULL data (2,048 bytes) as a cop- 
yright protection process, then outputs the NULL data 
and the CGMS control data (6 bytes per sector) re- 
20 trieved from CGMS control data memory 502, that is, 
2,054 bytes of digital data in total in a data transfer unit 
of 2,054 to the SCSI device that has sent the command: 
(1 ) the user data is AV data and the device to which the 
user data is transmitted is a non-AV data device; and 
25 (2) the user data is AV data and the AV data is copied 
and the above copy limitation information is "copy pro- 
hibited/ 

<DVD-RAM drive 91 0> 

30 

Fig. 11 is a block diagram showing the construction 
of DVD-RAM drive 910. 

DVD-RAM drive 910 includes interface connector 
100, data record circuit 101 * CGMS control data mem- 

35 ory 102, user data memory 103, CGMS data identify/ 
update circuit 104, SCSI bus control circuit 105, user 
data exchange circuit 106, internal data bus 107. control 
bus 108, and microprocessor 109. 

Among the above elements, interface connector 

40 1 00, CGMS control data memory 102, user data mem- 
ory 103, SCSI bus control circuit 105, user data ex- 
change circuit 106, internal data bus 107, and control 
bus 108 operate the same as corresponding elements 
of DVD-ROM drive 46. As a result, repetitious descrip- 

45 tion is omitted, and only microprocessor 109, which 
functions differently from microprocessor 509 and new 
elements data record circuit 101 and CGMS data iden- 
tify/update circuit 104 are explained here. 

Note that the correspondence between the ele- 

so ments of DVD-ROM drive 46 and those of DVD-RAM 
drive 910 are as follows: interface connector 100 and 
interface connector 500; CGMS control data memory 
102 and CGMS control data memory 502; user data 
memory 1 03 and user data memory 503; SCSI bus con- 

55 trol circuit 105 and SCSI bus control circuit 505; user 
data exchange circuit 106 and user data exchange cir- 
cuit 506; internal data bus 1 07 and internal data bus 507; 
and control bus 108 and control bus 508. 
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Data record circuit 101 writes into DVD-RAM 99 the 
data retrieved from data memory 503 or CGMS control 
data memory 502. In writing as above, the CGMS con- 
trol data and the user dataare recorded in the sector 
header area and the user data area of the specified sec- 
tor with the formats shown in Figs.7(a)-7(f). 

CGMS data identify/update circuit 104 identifies or 
updates the content of the CGMS control data. More 
specifically, CGMS data identify/update circuit 504 
reads CGMS control data from CGMS control data 
memory 102 according to an instruction from microproc- 
essor 109, identifies the data attribute code and the 
CGMS code therein, and sends the results to microproc- 
essor 109. CGMS data identify/update circuit 504 also 
updates the CGMS data in the CGMS control data re- 
trieved from CGMS control data memory 1 02 according 
to an instruction from microprocessor 109. In the up- 
date, if the CGMS code is "10" (one-generation copy 
permitted), CGMS data identify/update circuit 504 up- 
dates the code as "11 " (copy prohibited) to prohibit the 
copy of the second generation. 

Microprocessor 109 interprets the SCSI command 
received by SCSI bus control circuit 105 according to 
the embedded control program, and controls the whole 
DVD-RAM drive 910. 

Now, the operations of DVD-RAM drive 910 for SC- 
SI commands INQUIRY and WRITE_AV are described. 

<INQUIRY: SCSI Command for Authentication> 

Microprocessor 109, on judging that an SCSI com- 
mand input to SCSI bus control circuit 105 is INQUIRY 
used for authentication, returns the machine attribute 
data of DVD-RAM drive 91 0 to the device which has sent 
the SCSI command INQUIRY with the format shown in 
Fig. 5(a) via SCSI bus control circuit 105. Note that the 
machine attribute data returned includes device type 
code "101 11" (AV disk record device), as shown in Fig. 
5(b). 

Microprocessor 109 sends SCSI command IN- 
QUIRY for authentication to the SCSI device connected 
to the SCSI bus, receives the machine attribute data of 
the SCS I device from the device, and stores the attribute 
data in the internal memory and the like with the corre- 
sponding ID code of the SCSI device. 

<WRITE_AV: SCSI Command for AV Data Recording> 

Microprocessor 109, on judging that an input SCSI 
command is WRITE_AVfor AV data recording, instructs 
SCSI bus control circuit 105 to receive digital data in a 
transfer unit of 2,054 bytes and stores the user data of 
the digital data into user data memory 103, the CGMS 
control data into CGMS control data memory 102. 

CGMS data identify/update circuit 104 judges 
whether the user data stored in user data memory 103 
is the copy-permitted data. More specifically, if the 
CGMS code ol the CGMS data is "10" (one-generation 



copy) or "00" (copy permitted), CGMS data identify/up- 
date circuit 104 judges that the copy of the data is per- 
mitted. Microprocessor 109 also judges whether the SC- 
SI device_that_has_sent the. command WRITE_AV is.an 
AV device by referring to the machine attribute data ob- 
tained through the reciprocal authentication done earli- 
er. 

If the SCSI device is an AV device and the user data 
is copy-permitted digital data, CGMS data identify/up- 
date circuit 104 updates the CGMS control data. Data 
record circuit 101 then records the user data (2,048 
bytes) and the updated CGMS control data (6 bytes) into 
DVD-RAM 99. 

If the SCSI device that has sent the command 
WRITE_AV is a non-AV device or the user data is copy- 
prohibited digital data, namely, with the CGMS code "11" 
(copy prohibited), user data exchange circuit 106 con- 
verts the user data stored in user data memory 103 into 
NULL data. Data record circuit 101 then records the 
NULL data (2,048 bytes) and the CGMS control data (6 
bytes) into DVD-RAM 99. 

<AV signal processing unit 47> 

Fig. 12 is a block diagram showing the construction 
of AV signal processing unit 47. 

AV signal processing unit 47 is comprised of con- 
nector 500, I/O bus control circuit 601 , I/O command sta- 
tus register 602, SCSI bus control circuit 603, data buffer 
604, CGMS data detect/identify circuit 605, MPEG de- 
coder 606, D/A convert circuit 607, control bus 608, in- 
ternal data bus 609, microprocessor 610, and interface 
connector 611. 

Connector 500 connects AV signal processing unit 
47 to the I/O bus. 

I/O bus control circuit 601 identifies information in- 
put from the I/O bus. More specifically, if the input infor- 
mation is data, I/O bus control circuit 601 stores the data 
into data buffer 604: if the input information is a control 
command such as the I/O command, stores the com- 
mand into I/O command status register 602. 

I/O command status register 602 is a memory for 
temporarily storing commands input to AV signal 
processing unit 47 from control unit 49, processing re- 
sults by AV signal processing unit 47, etc. 

SCSI bus control circuit 603, being a controller of 
the SCSI bus and connected to SCSI bus 43 via inter- 
face connecter 611, transmits/receives commands and 
data under the SCSI standard. SCSI bus control circuit 
603, by the instructions sent from microprocessor 610, 
sends an AV data read request to DVD-ROM 41 by is- 
suing the SCSI command for AV data reading 
(READ__AV) to DVD-ROM 41 and sends an AV data 
record request to DVD-RAM 99 by issuing the SCSI 
command for AV data recording (WRITE_AV) to DVD- 
RAM 99. 

Data buffer 604 is a memory for temporarily storing 
data by retrieving the data from control bus 608 and in- 



25 



30 



35 



40 



45 



so 



23 



EP 0 789 361 A2 



24 



ternal data bus 609. 

CGMS data detect/identify circuit 605 extracts the 
CGMS control data from the input digital data and judg- 
es the data attribute by referring to the data attribute 
code in CGMS control data. It the clafa is AVdata, CGMS 
data detect/identify circuit 605 outputs only user data to 
MPEG decoder 606; if not, stops outputting the digital 
data to MPEG decoder 606. 

MPEG decoder 606 converts the input digital data, 
namely, MPEG streams, into image data and voice data 
by decompressing the digital data in a certain manner 
and outputs the data. 

D/A convert circuit 607 converts the voice data out- 
put Irom MPEG decoder 606 into analog voice signal 
and outputs the signal. 

Control bus 608 is a path through which instructions 
issued by microprocessor 610, processing results sent 
trom each circuit, etc. are transferred. 

Internal data bus 609 is a bus to which I/O bus con- 
trol circuit 601 , SCSI bus control circuit 603, data buffer 
604, and CGMS data detect/identify circuit 605 are con- 
nected. 

interface connector 611 connects AV signal 
processing unit 47 to the SCSI bus. 

Microprocessor 610, according to the embedded 
control program, interprets the I/O command stored in 
I/O command status register 602 and the SCSI com- 
mand received by SCSI bus control circuit 603 and con- 
trols the whole AV signal processing unit 47. 

The following is a description of the operation by AV 
signal processing unit 47 for each of the following com- 
mands: the I/O command for data reading (IO__READ), 
the I/O command for AV data reproducing (IO_PLAY), 
the I/O command for AV data copying (IO_COPY), and 
the SCSI command for authentication (INQUIRY). 

<INQUIRY: SCSI Command for Authentication> 

Microprocessor 61 0, on judging that an SCSI com- 
mand input into SCSI bus control circuit 603 is INQUIRY 
for authentication, returns the machine attribute data of 
AV signal processing unit 47 to the device which has 
sent the SCSI command INQUIRY with the format 
shown in Fig.5(a) via SCSI bus control circuit 505. Note 
that the machine attribute data returned includes device 
type code "10010" (AV signal processing device), as 
shown in Fig.5(b). 

<IO_READ: I/O Command for Data Reading> 

Microprocessor 61 0, on judging that a command in- 
put into I/O command status register 602 is the I/O com- 
mand for data reading (lO_READ), instructs SCSI bus 
control circuit 603 to issue the SCSI command (READ) 
to DVD-ROM drive 46 to read digital data from DVD- 
ROM 41 , temporarily stores the digital data received by 
SCSI bus control circuit 603 into data buffer 604, and 
instructs I/O bus control circuit 601 to output the data in 



data buffer 604 to control unit 49 via I/O bus 42. 
<IO_PLAY; I/O Command for AV Data Reproducing> 

5 Microprocessor 61 0, on judging that a command in- 
put into I/O command status register 602 is the I/O com- 
mand for AV data reproducing (IO PLAY), perlorms the 
reciprocal authentication with DVD-ROM drive 46. More 
specifically, microprocessor 610 instructs SCSI bus 

io control circuit 603 to send the SCSI command lor au- 
thentication (INQUIRY) to DVD-ROM drive 46, and 
judges whether the SCSI device which has transmitted 
the data is AV device by referring to the machine at- 
tribute data that is returned from DVD-ROM drive 46. 

is |f either of the data-transmitting SCSI device and 
the data-receiving SCSI device is not AV device, micro- 
processor 610 stores an error status in I/O command 
status register 602 and ends processing. 

If both the data-transmitting SCSI device and the 

20 data-receiving SCSI device are AV device, microproc- 
essor 610 issues the SCSI command for AV data read- 
ing (READ_AV), to which attached the sector number 
specifying the AV data to be copied and also attached 
the machine attribute data "10111" of DVD-RAM drive 

2S 910, namely a copy target, to DVD-ROM drive 46, and 
temporarily stores the transferred digital data into data 
buffer 604. After the storage of the digital data, micro- 
processor 610 issues the SCSI command for AV data 
recording (WRITE_AV) to DVD-RAM drive 91 0, and out- 

30 puts the digital data stored in the buffer to DVD-RAM 
drive 910. 

<Control Unit 49> 

35 Control unit 49, as shown in Fig.4, is comprised of 
processor bus 49B, CPU 49C, bus l/F 49I, and main 
memory 49M. CPU 49C is connected to bus l/F 49I and 
main memory 49M via processor bus 49B. CPU 49C, 
according to the OS loaded in main memory 49M and 

40 the control program unique to the present information 
processing system, interprets the instructions sent from 
external elements via input unit 45, and controls the re- 
trieving of the digilal data from DVD-ROM 41 and the 
data transmission target. Control unit 49 displays a 

45 screen as shown in Fig. 2 on display apparatus 48D and 
also controls keyboard 45K and mouse 45M in interac- 
tive communication with the user. 

Note that the file management information of DVD- 
ROM 41 is read from DVD-ROM 41 during the initializa- 

so tion performed when the disk is loaded or at any other 
occasion and that the file management information is 
stored in main memory 49M in control unit 49. This is 
because, as described earlier, it is possible to obtain the 
record addresses of the files in DVD-ROM 41 by the file 

55 names by searching the file management information 
under 1S01 3346. 

Control unit 49 performs the "AV data reproduction 
control" when it receives via input unit 45 an instruction 
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to reproduce an AV data file in DVD-ROM 40; performs 
the "AV data copy control" when it receives an instruc- 
tion to copy an AV data file; and performs the "data copy 
control- when it receives an instruction to copy a data 
file. 

For the "AV data reproduction control, - control unit 
49 judges whether the specified file is the file that stores 
AV data by checking whether the name of the directory 
storing the specified file is "DVD-Video." If judged as the 
AV data file, control unit 49 issues the I/O command for 
AV data reproducing (IO_PLAY) to AV signal processing 
unit 47 via I/O bus 42 to reproduce the AV data file. If 
judged as non-AV data file, control unit 49 notifies the 
user of an error by a beep. 

For the "AV data copy control," control unit 49 sim- 
ilarly judges whether the specified file is the file that 
stores AV data. If judged as the AV data file, control unit 
49 issues the I/O command for AV data copying 
(IO_COPY) to AV signal processing unit 47 via I/O bus 
42 to copy the AV data file. If judged as non-AV data file, 
control unit 49 notifies the user of an error by a beep. 

For the "data copy control," control unit 49 similarly 
judges whether the specified file is the file that stores 
AV data. If judged as the non-AV data file, control unit 
49 issues the I/O command for data reading (IO_READ) 
to AV signal processing unit 47 via I/O bus 42 to copy 
the non-AV data file. If judged as the AVdata file, control 
unit 49 notifies the user of an error by a beep. 

Note that control unit 49 also outputs with the above 
I/O commands, as parameters attached to the com- 
mands, the ID code for identifying the device which 
specifies a drive for data reading/writing, the start ad- 
dress of the file to be read, and the data length. 

<Command List> 

Figs. 13(a) and 13(b) show the above I/O com- 
mands and SCSI commands. Fig.13(a) shows the I/O 
commands which are control instructions issued from 
control unit 49 to AV signal processing unit 47 via I/O 
bus 42. Fig. 1 3(b) shows the SCSI commands which are 
control instructions transferred between the SCSI devic- 
es via SCSI bus 43. 

<lnformation Processing System Operatton> 

The following is a description of the operation of the 
information processing system constructed as above for 
three cases: (1) a file is copied from DVD-ROM 41 to 
DVD-RAM 99; (2) a file is copied from DVD-ROM 41 to 
HD apparatus 44; and (3) a file in DVD-ROM 41 is re- 
produced. Note that, as mentioned earlier, the file man- 
agement information is stored in main memory 49M in 
control unit 49 during the initialization performed when 
DVD-ROM 41 is loaded into DVD-ROM drive 46. 



<Copy to DVD-RAM 99> 

The following is a description of the operation of the 
information processing system when a file is copied 
5 from DVD-ROM 41 to DVD-RAM 99. 

Fig. 14 is a flowchart showing the procedure of cop- 
ying an AV data file from DVD-ROM 41 to DVD-RAM 99. 

Fig. 15 shows a series of communications in the. 
above copying performed between control unit 49, AV 
10 signal processing unit 47, DVD-ROM drive 46, and 
DVD-RAM drive 910. 

Control unit 49, on receiving a file copy request from 
the user via input 45, judges whether the file is AV data 
by referring to the name of the directory that stores the 
is file (S300, S301). 

If judged as a non-AV data file, control unit 49 noti- 
fies the user of an error by an error message and ends 
the operation (S303, S304). 

If judged as an AV data file, control unit 49 issues 
20 the I/O command for AV data copying (IO_COPY) to AV 
signal processing unit 47 (S302, Q300). 

AV signal processing unit 47, on receiving the I/O 
command IO_COPY, performs the AV device reciprocal 
authentication with DVD-ROM drive 46 by issuing the 
25 SCSI command for authentication (INQUIRY) to DVD- 
ROM drive 46 (S305, Q301-Q304). 

AV signal processing unit 47 performs the AV device 
reciprocal authentication also with DVD-RAM drive 910 
by issuing the SCSI command for authentication (IN- 
30 QUIRY) to DVD-RAM drive 91 0 (S306, Q305-Q308). 

If both the above AV device reciprocal authentica- 
tions successfully end, AV signal processing unit 47 is- 
sues the SCSI command for AV data reading 
(READ_AV) to DVD-ROM drive 46 (S307, Q309). 
35 DVD-ROM drive 46, on receiving the command, 
reads digital data and transfers the data to AV signal 
processing unit 47 (process H, Q310). 

Fig. 16 is a flowchart showing the procedure of proc- 
ess H. 

40 DVD-ROM drive 46, on receiving the SCSI com- 
mand for AV data reading (READ_AV), reads data from 
DVD-ROM 41 by the specified address and stores the 
CGMS control data into CGMS control data memory 
502, the user data into user data memory 503 (S321). 

45 DVD-ROM 41 judges by the CGMS control data 
whether the sector data can be copied (S322). More 
specifically, CGMS data identify circuit 504 judges 
whether the user data attribute stored in user data mem- 
ory 503 is "not specified" of "AV data' and also judges 

SO whether the user data copy limitation information stored 
in user data memory 503 is "copy permitted (d7,d6=0,0), 
■ "one-generation copy permitted (d7, d6=1 ,0)," or "copy 
prohibited (d7,d6=1 ,1 )" by referring to the CGMS control 
data stored in CGMS control data memory 502. 

55 DVD-ROM drive 46 judges whether the AV device 
reciprocal authentication has succeeded, that is, wheth- 
er the data reception apparatus is a formal data recep- 
tion apparatus (5323). If succeeded and the judgement 
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in step S322 shows that the data is AV data and "copy 
permitted' or "one-generation copy permitted," DVD- 
ROM drive 46 transfers the sector data to AV signal 
processing unit 47 in a data transfer unit of 2,054 bytes 
which is a total of the CG MS control data (6 bytes) and 
the user data (2,048 bytes) (S325). Otherwise, DVD- 
ROM drive 46 instructs user data exchange circuit 506 
to convert the user data into NULL data (5324) then 
transfers the NULL data to AV signal processing unit 47 
(S325). 

When the above process H completes, AV signal 
processing unit 47, having received the digital data from 
DVD-ROM drive 46, issues the SCSI command for AV 
data recording (WRITE_AV) to DVD-RAM drive 910 
(S311) and transfers the digital data (S30B, Q312). 

DVD-RAM drive 910, on receiving the digital data 
from AV signal processing unit 47, records the data into 
DVD-RAM 99 (process I, Q311-Q313). 

Fig. 1 7 is a flowchart showing the procedure of proc- 
ess I. 

DVD-RAM drive 910, on receiving the above digital 
data, divides the data into the CGMS control data and 
the user data (S331 ). More specifically, DVD-RAM drive 
9 1 0 stores the user data of the digital data into user data 
memory 103, the CGMS control data into CGMS control 
data memory 102. 

DVD-RAM drive 910 judges whether the user data 
stored in user data memory 103 is copy-permitted data 
(S332). More specifically, if the CGMS code in the 
CGMS data is "copy permitted (d7,d6=0,0)" or "one- 
generation copy permitted (d7,d6=1,0) l B it is judged that 
the data is copy-permitted data. 

DVD-RAM drive 910 judges whether the AV device 
reciprocal authentication performed earlier (Q307, 
Q308) is a success and whether the user data is copy- 
permitted data (S333). For the above judgement, DVD- 
RAM drive 910 judges whether the SCSI device that has 
issued the SCSI command for AV data recording 
(WRITE_AV) is an AV device by referring to the machine 
attribute data acquired through the reciprocal authenti- 
cation. 

DVD-RAM drive 910 converts the user data stored 
in user data memory 103 into NULL data if the above 
judgement (S333) is not satisfying, that is, the reciprocal 
authentication has failed or the digital data is copy-pro- 
hibited (S334). 

DVD-RAM drive 91 0 updates the CGMS control da- 
ta if the above judgement is satisfying (S335). More spe- 
cifically, DVD-RAM drive 910 overwrites the CGMS con- 
trol data with "copy prohibited (d7,d6=1 ,1 )" if the CGMS 
control data is "one-generation copy permitted 
(d7,d6=1,0)" (S335). 

DVD-RAM drive 910 records the user data and the 
updated CGMS control data into DVD-RAM 99 (S336). 

By repeating the above process (process H to proc- 
ess I) for a specified length of data to be transferred, 
digital data is copied from DVD-ROM 41 to DVD-RAM 
99 with its copyright protected (S309, S310). 



<Copy to HD Apparatus 44> 

The following is a description of the operation of the 
information processing system when a file is copied 
5 from DVD-ROM 4 Vto HD apparatus 44. 

Fig. 18 is a flowchart showing the procedure of cop- 
ying a file from DVD-ROM 41 to HD apparatus 44. 

Fig. 19(a) shows a series of communications in the 
above copying performed between control unit 49, AV 
io signal processing unit 47, DVD-ROM drive 46, and HD 
apparatus 44 when the above file is a non-AV data file 
and the data read from DVD-ROM drive 46 is non-AV 
data. 

Fig. 19(b) shows a series of communications in the 
is above copying performed between control unit 49, AV 
signal processing unit 47, DVD-ROM drive 46, and HD 
apparatus 44 when the above file is a non-AV data file 
and the data read from DVD-ROM drive 46 is AV data 
Control unit 49, on receiving a file copy request from 
20 the user via input 45, judges whether the file is an AV 
data file by referring to the name of the directory that 
stores the file (S201 , S202). 

If judged as an AV data file, control unit 49 notifies 
the user of an error by an error message and ends the 
2S operation (S202, S204, S213). 

If judged as a non-AV data file, control unit 49 issues 
the I/O command for data reading (IO_READ) to AV sig- 
nal processing unit 47 (S202, S203, Q200, Q210). 
AV signal processing unit 47, on receiving the I/O 
30 command (IO_READ), issues the SCSI command for 
data reading (READ) to DVD-ROM drive 46 (S205, 
Q201.Q211). 

DVD-ROM drive 46, on receiving the command, 
reads the specified digital data and transfers the data to 
35 control unit 49 via AV signal processing unit 47 (process 
C, Q202-Q203, Q212-Q213). 

Fig. 20 is a flowchart showing the procedure of proc- 
ess C. 

DVD-ROM drive 46, on receiving the SCSI com- 

40 mand for data reading (READ), reads data from DVD- 
ROM 41 by the specified address and detects the 
CGMS control data in the user data of the digital data 
(S206). DVD-ROM drive 46 judges by referring to the 
detected CGMS control data whether the data attribute 

4$ of the user data is AV data (S207). 

If judged as a non-AV data file, DVD-ROM drive 46 
transfers the user data (2,048 bytes) to AV signal 
processing unit 47 (S209, S202). If judged as AV data, 
DVD-ROM drive 46 instructs user data exchange circuit 

so 506 to convert the user data into NULL data then trans- 
fers the NULL data to AV signal processing unit 47 
(S208, Q212). 

The digital data transferred to AV signal processing 
unit 47 is re-transferred to control unit 49 (Q203, Q213) 

ss to be recorded in HD apparatus 44 through the writing 
process by control unit 49 (S210, Q204-Q207, 
Q214-Q217). More specifically, control unit 49 outputs 
the read digital data again to AV signal processing unit 
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47 with the I/O command for data writing (IO_WRITE) 
specifying HD apparatus 44 as the target SCSI device 
(Q204, Q214). AV signal processing unit 47 writes into 
HD apparatus 44 the digital data with the SCSI com- 
mand for data writing (WRITE) (Q205-Q207, * 
Q215-Q217). 

By repeating the above process (process C, S210) 
for a specified length of data to be transferred, the digital 
data recorded in DVD-ROM 41 is copied to HD appara- 
tus 44 as follows: non-AV data files are copied as they 
are; AV data files are converted into NULL data before 
being copied (S211, S212). 

<Reproduction> 

The following is a description of the operation of the 
information processing system when an AV data file is 
reproduced. 

Fig.21 is a flowchart showing the procedure of re- 
producing an AV data file recorded in DVD-ROM 41. 

Fig.22 shows a series of communications in the 
above reproduction performed between control unit 49, 
AV signal processing unit 47, and DVD-ROM drive 46 
when the above file is reproduced. 

Control unit 49, on receiving a reproduction request 
with a specified file from the user via input 45 (S100), 
judges whether the file is an AV data file by referring to 
the name of the directory thai stores the file (S101). 

If judged as an AV data file, control unit 49 issues 
the I/O command for AVdata reproducing (IO_PLAY) to 
AV signal processing unit 47 requesting the unit 47 to 
read the file from DVD-ROM drive 46 (S102, Q100); if 
judged as a non-AV data file, control unit 49 enters an 
error handling process, for example it notifies the user 
of an error by a beep (S103), and ends processing 
(S104). 

AV signal processing unit 47, on receiving the I/O 
command IO_PLAY, performs the AV device reciprocal 
authentication with DVD-ROM drive 46 by issuing the 
SCSI command for authentication (INQUIRY) to DVD- 
ROM drive 46 (S105, Q101-Q104). 

If the above AV device reciprocal authentication 
successfully ends. AV signal processing unit 47 issues 
the SCSI command for AV data reading (READ_AV) to 
DVD-ROM drive 46 (S106, O105). 

DVD-ROM drive 46, on receiving the command, 
reads and transfers the data (process A, Q106). 

Fig.23 is a flowchart showing the procedure of proc- 
ess A. 

DVD-ROM drive 46, on receiving the SCSI com- 
mand for data reading (READ_AV), reads data from 
DVD-ROM 41 by the specified address and 

DVD-ROM drive 46, on receiving the SCSI com- 
mand for AV data reading (READ_AV), reads data from 
DVD-ROM 41 by the specified address and stores the 
CGMS control data into CGMS control data memory 
502, the user data into user data memory 503 (S107). 

CGMS data identify circuit 504 judges whether the 



30 

sector data is AVdata based on the CGMS control data 
(S108). If not AV data, control jumps to step S111; if it 
is AV device, jumps to step S109. 

DVD-ROM drive 46 judges whether the above AV 
device reciprocal authentication has successfully end- 
ed, that is, whether the data reception apparatus is a 
formal data reception apparatus (S1 09). 

If the AV device reciprocal authentication has suc- 
cessfully ended, DVD-ROM drive 46 transfers the sector 
data to AV signal processing unit 47 in a data transler 
unit of 2,054 bytes which is a total of the CGMS control 
data (6 bytes) and the user data (2,048 bytes) (S111). 
Otherwise, DVD-ROM drive 46 instructs user data ex- 
change circuit 506 to convert the user data into NULL 
data (S110) then transfers the NULL data to AV signal 
processing unit 47 (S111). 

After the above processes, AV signal processing 
unit 47 outputs images (process B). 

Fig.24 is a flowchart showing the procedure of proc- 
ess B. 

AV signal processing unit 47, on receiving the digital 
data from DVD-ROM drive 46, divides the data into the 
CGMS control data and the user data (S112). 

AV signal processing unit 47 judges whether the AV 
device reciprocal authentication has successfully end- 
ed, that is, whether the data reception apparatus is a 
formal data reception apparatus (S113). 

If the AV device reciprocal authentication has not 
successfully ended, AV signal processing unit 47 ends 
process B. 

If the AV device reciprocal authentication has suc- 
cessfully ended, AV signal processing unit 47 judges 
whether the user data is AV data by referring to the 
CGMS control data. If not AV data, AV signal processing 
unit 47 ends process B. If AVdata, AV signal processing 
unit 47 decodes the user data to obtain the image data 
and voice data. The obtained image data is output to 
video signal processing unit 48; the obtained voice data 
is converted from digital to analog then output to speak- 
er 47S as analog voice signal (S1 1 5). 

The analog voice signal is output from speaker 475. 
The image data is combined with graphics data and con- 
verted into an analog image signal by video signal 
processing unit 48 then displayed on display apparatus 
48D (S 11 6) as a last step in process B. 

By repeating the above processes (processes A 
and B) for a specified length of data to be transferred, 
the AV data file reproduction process ends (S1 1 7, S1 1 8, 
Q107). 

<summary> 

As understood from the above description, a data 
reception device (DVD-ROM drive 46) of the information 
processing system in the present invention includes a 
control unit which makes a control so that the AV data 
is output with specified use form information only when 
it is judged that the digital data includes AV data and 
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that the data reception apparatus is a formal data recep- 
tion apparatus. 

Data reception devices (AV signal processing unit 
47 and DVD-RAM drive 91 0) of the information process- 
ing system in the present inveTition includes anauthen- 
tication unit which identifies the use form and reproduc- 
es or records the input AV data in a range of specified 
use form and generates and outputs authentication data 
indicating the above operation. 

With the above construction, the information 
processing system including the data transmission ap- 
paratus and data reception apparatus of the present in- 
vention prohibits the AV data from being output to SCSI 
devices that are not formal data reception devices that 
deal with the AV data in a range of specified use form. 

In the information processing system of the present 
embodiment, as understood from the communication 
sequences shown in Figs.22 and 15, the AV data is 
transferred between the SCSI devices without passing 
through control unit 49. With this construction, a mal- 
function, in which the AVdata is extracted while passing 
through control unit 49, is prevented. 

The information record medium of the present em- 
bodiment includes information with which it is recog- 
nized whether the digital data is AV data both in the file 
management level and sector management level, the 
information also specifying the use form range of the AV 
data. Withthis construction, both of the apparatuses that 
recognize only with the file management level (e.g., per- 
sonal computers) and the apparatuses that recognize 
only with the sector management level (e.g., diskdrives) 
recognize the digital data and also recognize the use 
form if the digital data is the AV data. Accordingly, the 
information record medium of the present embodiment 
is suitable for such a system as the present information 
processing system that includes a personal computer 
and disk drives. 

<Notes> 

The present invention is not limited to the contents 
of the information processing apparatus described 
above in First Embodiment. 

In First Embodiment, DVD-RAM drive 910 records 
data into a rewritable DVD (DVD-RAM 99). However, a 
direct-read-after-write DVD or a magnet-optical disk 
such as a Magneto-Optical (MO) disk may be used in- 
stead of DVD-RAM 99. 

In First Embodiment, digital data is reproduced or 
copied through AV signal processing unit 47. However, 
for reproducing or copying, such apparatuses as DVD- 
ROM 41 and DVD-ROM drive 910 may directly commu- 
nicate with one another as SCSI controllers. 

Note that for the information processing system of 
the present embodiment, it is preferred to set the pa- 
rameters for the motion picture information stored in 
DVD-ROM 41 as follows: motion picture information 
with high resolution, namely, horizontal resolution of 



4501 pi or more, is recorded in DVD-ROM 41 as the data 
conforming to the MPEG standard, namely, as digital 
data with the frames compression. This is because it 
provides high-quality pictures to enable movie applica- 

s tions, increasing the value-of the effects on-copyright 
protection generated by the present invention. 

in First Embodiment, three types of CGMS codes, 
namely, "copy permitted," "one-generation copy permit- 
ted," and "copy prohibited" are defined. It is needless to 

10 say, however, that the copyright protection process may 
deal with more use forms, for example, by defining a 
copy permitted to the second generation or third gener- 
ation with the use of another reservation code (d7=0, 
d6=1). 

15 

«Second Embodiment» 

Now, the information processing system of Second 
Embodiment is described. The information processing 
20 system of the second embodiment reads digital data re- 
corded in a DVD and processes (reproduces and cop- 
ies) the read digital data within a range of use form spec- 
ified by the copyright owner, the system being charac- 
terized by use of encryption in reciprocal authentication 
25 and data transfer. 

Construction of Information Processing System> 

Fig.25 shows an appearance of the information 
30 processing system of the second embodiment. Fig.26 
is a block diagram showing the construction of the infor- 
mation processing system. 

The information processing system is comprised of 
control unit 1049, I/O bus 1042, input unit 45, keyboard 
35 45K, mouse 45M, HD apparatus 44, DVD-ROM drive 
1046, DVD-ROM 41, DVD-RAM drive 1910, DVD-RAM 
99, AV signal processing unit 1047, video signal 
processing unit 48. display apparatus 48D, and speaker 
47S. The elements with the same numbers are the same 
40 as those of the information processing system in the first 
embodiment. 

As understood from a comparison between Fig.4 
and Fig.26, the information processing systems of the 
first and second embodiments are the same in terms of 
45 the basic elements but differ from one another as fol- 
lows: 

The present information processing system does 
not include the SCSI interface used in the first embodi- 
ment as an external bus. All the main elements, namely, 

so 1049, 44, 1046, 1910, and 1047 are connected to I/O 
bus 1042, an internal bus, and are contained in a chas- 
sis as shown in the appearance in Fig.25. 

l/o bus 1042 is a digital interface called the AT At- 
tachment Packet Interface (ATAPI). ATAPI, different 

55 from SCSI , has a limitation under the standard that only 
control unit 1049 can be a bus master. That is, it is not 
possible for ATAPI to directly transfer the AV data or 
commands between DVD-ROM drive 1046 and AV sig- 
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nal processing unit 1047, which is possible for SCSI. Ac- 
cordingly, all the AV data and commands pass through 
control unit 1049. This means that the AV data may be 
easily copied at control unit 1049. 

The information processing system of the second 
embodiment protects the AV data with higher security 
level, that is, the data transmission apparatus (DVD- 
ROM drive 1046) and data reception apparatuses (AV 
signal processing unit 1047 and DVD-RAM drive 1910) 
include an element that performs encryption and de- 
cryption as well as the reciprocal authentication. With 
this construction, the copyright of the AV data is protect- 
ed, for example, even if the AV data is illegally copied 
or extracted from I/O bus 1042 with a malfunction since 
the AV data has been encrypted. 

The following is a description of the present infor- 
mation processing system mainly in terms of the differ- 
ent elements and operations from those of the first em- 
bodiment. 

<DVD-ROM drive 1046> 

Fig.27 is a block diagram showing the construction 
ot DVD-ROM drive 1 046. 

DVD-ROM drive 1046 includes interface connector 
1 500, data read circuit 501 , CGMS control data memory 
502, user data memory 503, CGMS data identify circuit 
504, interlace control circuit 1505, user data exchange 
circuit 506, internal data bus 507, control bus 508, mi- 
croprocessor 1509, and encryption/authentication cir- 
cuit 1510. The elements different from those of DVD- 
ROM drive 1046 are described below. 

Interface connector 1500 connects I/O bus 1042 to 
DVD-ROM drive 1046. 

Interface control circuit 1505 controls the transmis- 
sion and reception of commands and data through I/O 
bus 1042 according to ATAPI method. 

Microprocessor 1509, according to the embedded 
control program, interprets the command received by in- 
terface control circuit 1 505 and controls the whole DVD- 
ROM drive 1046. The commands and controls are de- 
scribed later in detail. 

Encryption/authentication circuit 1510, according to 
the instruction from microprocessor 1509, performs an 
authentication and encryption before the digital data is 
output to I/O bus 1042. 

In the authentication performed by encryption/ au- 
thentication circuit 1510, which is different from the AV 
device reciprocal authentication of the first embodiment, 
the data transmission apparatus and data reception ap- 
paratus authenticate one another as the formal appara- 
tuses by exchanging the data for authentication. The au- 
thentication is comprised of three steps, namely, gener- 
ating authentication data, judging authentication result, 
and generating proof data. The encryption performed by 
encryption/authentication circuit 1510, which is a proc- 
ess 1or encrypting the digital data read from DVD-ROM 
41, consists of two steps, namely, generating the en- 



cryption key and encrypting. 

Encryption/authentication circuit 1510 performs 
calculations for generating random numbers and calcu- 
lations with encryption function E(KEY1,DATA) in the 

s above encryption and authentication. The following is a 
description of the calculations and the characteristics. 

Encryption function E(KEY1 .DATA) indicates a con- 
version, of data (DATA) with a certain encryption algo- 
rithm with the use of an encryption key (KEY1). The re- 

io versed function of the encryption function E(KEY1 .DA- 
TA) is decryption function D(KEY2,DATA), where 
"KEY2" indicates a decryption key. If the encrypted data 
is indicated as "EncryptData" and represented as En- 
cryptData = E(KEY1 .Data), then established is equation 

is Data = D(KEY2,EncryptData). That is, "EncryptData," 
the data encrypted with the encryption function E 
(KEY1.DATA), is decrypted by performing an operation 
with decryption function D(KEY2,DATA), namely opera- 
tion D(KEY2,EncryptData), and the original data "Data" 

20 is obtained. Note that for encryption function E 
(KEY1.DATA) and decryption function D( KEY 2, DATA) 
used in the present embodiment, it is supposed that 
equation "encryption key KEY1 = decryption key KEY2" 
is established. Accordingly, hereinafter the encryption 

2S key and decryption key are treated as the same. 

In the present embodiment, the calculation for gen- 
erating random numbers indicates generating a 16-bit 
random number. Typically, a dynamic hardware value is 
used to generate a random number. For example, each 

30 application has its own data for initialization. The initial- 
ization data may be used for the random number since 
the initialization data is held in the DVD drive before data 
reading. Also, a timer may be formed in the system and 
used for the purpose. 

35 The following is a description of the functions of en- 
cryption/authentication circuit 1510, namely, generating 
authentication data, judging authentication result, gen- 
erating proof data, generating the encryption key. and 
encrypting. 

40 

<Generating Authentication Data> 

Encryption/authentication circuit 1510 generates 
two random numbers R1 and R2 (each has 16 bits, as 
45 described earlier) then generates a 32-bit value by com- 
bining R1 and R2 respectively as the higher 16 bits and 
lower 16 bits. Note that the 32-bit value is represented 
as tt dataR1IIR2 D 

Encryption/authentication circuit 1 510 encrypts the 
so data R1 IIR2 with encryption function E( KEY, DATA) with 
the use of a prestored encryption key S to generate au- 
thentication data C1. That is, equation "authentication 
data CI = E(S,R1IIR2" is established. 

ss <Judging Authentication Result> 

The judgdement of the authentication result is a 
process performed by DVD-ROM drive 1046, a data 
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transmission apparatus, to judge whether a data recep- 
tion apparatus (AV signal processing unit 1047, DVD- 
RAM drive 1910) is a formal data reception apparatus. 
The judgement is made by judging whether the data re- 
ception apparatus has dec ryptioTTf unction D(KEY,DA- 
TA) and the decryption key S. The process is described 
in detail below. 

DVD-ROM drive 1046 outputs "authentication data 
C1 _ E(S,R1 IIR2)" generated as the authentication data 
to the authentication target, namely, the data reception 
apparatus. The data reception apparatus decrypts the 
authentication data C1 with decryption function D(KEY, 
DATA) with the use of decryption key S to specify a value 
equivalent to random number R2, and returns the value 
to DVD-ROM drive 1046 as proof data K1 . 

If the data receptin apparatus has decryption func- 
tion D(KEY.DATA) and the decryption key S, then the 
apparatus should be able to calculate random number 
R2from authentication data C1 . This is because the da- 
ta reception apparatus may decrypt authentication data 
C1 to obtain data R1IIR2 and detect the lower 16 bits 
thereof as random number R2. 

In DVD-ROM drive 1046, encryption/authentication 
circuit 1510 judges the authentication result by using the 
proof data K1 received from the data reception appara- 
tus. More specifically, if K1=R2, encryption/ authentica- 
tion circuit 1510 notifies microprocessor 1509 of the au- 
thentication success; if not K1=R2, the authentication 
failure. 

Through the process described above, DVD-ROM 
drive 1 046 may authenticate that the data reception ap- 
paratus is a formal data reception apparatus. 

<Generating Proof Data> 

To complete the reciprocal authentication, it is nec- 
essary for the data reception apparatus to authenticate 
DVD-ROM drive 1046. In this authentication process, 
DVD-ROM drive 1046 generates prool data to prove it- 
self to be a formal data transmission apparatus. This is 
described in detail below. 

The data reception apparatus outputs authentica- 
tion data C2. which is obtained by converting data 
R3IIR4 generated from random numbers R3 and R4 by 
decryption function D(KEY.DATA) with decryption key S, 
to DVD-ROM drive 1046. That is, authentication data 
C2 equals to D(S,R3IIR4). 

In DVD-ROM drive 1046, encryption/authentication 
circuit 1510 obtains a value corresponding to the ran- 
dom number R4 from authentication data C2 with en- 
cryption function E (KEY, DATA) and encryption key S 
and returns the value to the data reception apparatus 
as proof data K2. More specifically, encryption/authen- 
tication circuit 1510 obtains data R3IIR4 by performing 
operation E(S,C2). The circuit 1510 then obtains, from 
data R3MR4, random number R4 used as the proof data 
K2. The data reception apparatus judges the authenti- 
cation result using the prool data K2 sent from the data 



transmission apparatus. That is, if K2=R4, the data re- 
ception apparatus judges that the authentication has 
succeeded; if not K2=R4, failed. 

5" <Generating the~EncryptionKey> 

The encryption key generated here is a secret key 
used to encrypt the digital data read from DVD-ROM 41 . 
Encryption/authentication circuit 1510, according to 

10 an instruction from microprocessor 1 509, generates da- 
ta R1IIR3 as the encryption key by combining random 
numbers R1 and R3 which are respectively obtained as 
the authentication data and proof data in the previous 
processes. Accordingly, the encryption key has a differ- 

J5 ent value for each authentication performed between 
DVD-ROM drive 1046 and the data-transfer-target ap- 
paratus. 

<Encrypting> 

20 

A key generated in this process is a secret key used 
to encrypt the digital data read from DVD-ROM 41. 

Encryption/authentication circuit 1510, according to 
an instruction from microprocessor 1509, encrypts the 

25 digital data read from DVD-ROM 41 with the generated 
encryption key R1 IIR3 and encryption function E(KEY, 
DATA). That is, the circuit performs an operation "En- 
cryptData = E(R1 !IR3,Data)," where the input data is 
"Data," and the encrypted data "EncryptData." 

30 Now, the operation of DVD-ROM drive 1 046 for each 
input command is described: data read command 
(READ), AV data read command (READ_AV). data re- 
ception apparatus authentication command (CHAL- 
LENGE_RECElVER), data reception apparatus confir- 

35 mation command (CONFIRM.RECEIVER), data trans- 
mission apparatus proof command (PROOF_SENDER), 
and proof data acquire command (GET_PROOF_INFO). 

Among the above commands, the data read com- 
mand (READ) allows DVD-ROM drive 1046 to operate 

40 the same as the corresponding one in the first embodi- 
ment. Accordingly, the other commands are described 
here. Note that the latter four commands, namely, 
CHALLENGE.RECEIVER, CONFIRM.RECEIVER, 
PROOF SENDER, and GET„PROOF_INFO are a se- 

45 ries of authentication commands executed before the 
input of AV data read command (READ_AV). 

<CHALLENGE_RECEIVER: Data Reception 
Apparatus Authentication Command> 

so 

Microprocessor 1 509, on judging that an input com- 
mand is the data reception apparatus authentication 
command (CHALLENGE_RECEIVER), generates au- 
thentication data by using encryption/authentication cir- 
55 cuit 1510 and outputs the authentication data to control 
unit 1049 via interface control circuit 1505 to start the 
authentication of the data reception apparatus. 
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<CONFIRM„RECEIVER: Data Reception Apparatus 
Confirmation Command> 

Microprocessor 1509,^judgLngttiatan input com- 
mand is the data reception apparatus confirmation com- 
mand (CONFIRM RECEIVER), checks the authentica- 
tion data input with the above command by using en- 
cryption/authentication circuit 1 51 0 to judge whether the 
above authentication is successful, and holds the judge- 
ment result inside. 

<PROOF SENDER: Data Transmission Apparatus 
Proof Command> 

Microprocessor 1509, on judging that an input com- 
mand is the data transmission apparatus proof com- 
mand (PROOF SENDER), generates proof data from 
the authentication data input with the above command 
by using encryption/authentication circuit 1510 to prove 
that the apparatus itself is a forma! data transmission 
apparatus and holds the proof data inside. 

<GET_PROOFJNFO: Proof Data Acquire Command> 

Microprocessor 1 509, on judging that an input com- 
mand is the proof data acquire command 
(GET_PROOFJNFO), outputs the proof data held in- 
side to control unit 1 049 via interface control circuit 1 505 
to transmit the proof data to the data reception appara- 
tus. 

<READ_AV: AV Data Read Command> 

Microprocessor 1 509, on judging that an input com- 
mand is the AV data read command (READ_AV), per- 
forms generation of an encryption key and encryption 
as well as the process for an input of the command 
(READ_AV) as described in the first embodiment. 

More specifically, encryption/authentication circuit 
151 0 generates an encryption key and encrypts the user 
data (2,048 bytes) stored in user data memory 503 by 
using the encryption key if the digital data read from 
DVD-ROM 41 is AV data and the authentication of the 
data reception apparatus has been successful. Micro- 
processor 1509 outputs the encrypted user data (2,048 
bytes) and the CGMS conlrol data stored in CGMS con- 
trol data memory 502 (6 bytes), namely, 2,054 bytes of 
digital data in total, to control unit 1049. Otherwise, the 
command (READ_AV) is executed the same as de- 
scribed in the first embodiment. 

<DVD-RAM drive 1910> 

Fig. 28 is a block diagram showing the construction 
of DVD-RAM drive 1910. 

DVD-RAM drive 1910 includes interface connector 
1100, data record circuit 101 , CGMS control data mem- 
ory 102, user data memory 103, CGMS data identify/ 



update circuit 104, interface control circuit 1105, user 
data exchange circuit 1 06, internal data bus 1 07, control 
bus 108, microprocessor 1109, and decryption/authen- 
tication circuit 1110. The elements differenHrom those 
of DVD-RAM drive 910 are described below. 

Interface connector 1100 connects I/O bus 1042 to 
DVD-RAM drive 1910. 

Interface control circuit 1105 controls the transmis- 
sion and reception of commands and data through I/O 
bus 1042 according to ATAPI method. 

Microprocessor 1109, according to the embedded 
control program, interprets the command received by in- 
terface control circuit 1105 and controls the whole DVD- 
RAM drive 1910. The commands and controls are de- 
scribed in detail later. 

Decryption/authentication circuit 1110, according to 
the instruction from microprocessor 1109, performs an 
authentication and decryption. The authentication is 
performed to authenticate the data transmission appa- 
ratus and is comprised of three steps, namely, generat- 
ing proof data, generating authentication data, and judg- 
ing authentication result. The decryption is performed to 
decrypt the input encrypted digital data and is comprised 
of two steps, namely, generating the decryption key and 
decrypting. 

Decryption/authentication circuit 1110 performs cal- 
culations for generating random numbers and calcula- 
tions with decryption function D(KEY.DATA) in the above 
decryption and authentication. The decryption function 
D( KEY, DATA) is the reversed function of the encryption 
function E (KEY DATA) used by encryption/authentica- 
tion circuit 1510 of DVD-ROM drive 1046. 

<Generating Proof Data> 

In this authentication process, DVD-RAM drive 
1 910 generates proof data to prove itself to be a formal 
data reception apparatus against the data transmission 
apparatus. 

More specifically, the decryption/authentication cir- 
cuit 1110 decrypts the authentication data C1 (=E(S, 
R1 IIR2)) with decryption function D(KEY.DATA) with the 
use of decryption key S, which is held inside. The circuit 
1110 extracts random number R2 from data (=R1IIR2) 
which is a result of the above process, and returns the 
random number R2 to the data transmission apparatus 
as proof data Kl. 

<Generating Authentication Data> 

In this generation of authentication data, DVD-RAM 
drive 1910 authenticates the data transmission appara- 
tus as a formal data transmission apparatus. 

Decryption/authentication circuit 1110 generates 
two 16-bit random numbers R3 and R4 then generates 
a 32-bit data R3IIR4 by combining R3 and R4 respec- 
tively as the higher 16 bits and lower 16 bits. 

Decryption/authentication circuit 1110 decrypts the 
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data R3HR4 with decryption function D(KEY.DATA) with 
the use ol the above encryption key S to generate au- 
thentication data C2 (= D(S,R3IIR4). 

<Jud~ging AuthehticatiorrResult> 

The judgement oi the authentication result is a proc- 
ess performed by DVD-RAM drive 1 91 0 to judge wheth- 
er the authentication of the data transmission apparatus 
as a formal data transmission apparatus has succeed- 
ed. 

More specifically, decryption/authentication circuit 
1110 makes the above by judging whether the proof data 
K2 returned from the data transmission apparatus is 
equivalent to random number R4. H equivalent, the cir- 
cuit 1110 judges that the authentication has succeeded. 

Generating the Decryption Key> 

In this process, the decryption key, which is used to 
decrypt the encrypted digital data sent from the data 
transmission apparatus, is generated. 

More specifically* decryption/authentication circuit 
1110 generates decryption key R1IIR3 by combining 
random numbers R1 and R3 which are obtained through 
the generation of proof data and authentication data. 

<Decrypting> 

In this process, the encrypted digital data sent from 
the data transmission apparatus is decrypted. 

More specifically, decryption/authentication circuit 
1110 decrypts the above digital data with decryption 
function D( KEY, DATA) with the use of the above encryp- 
tion key. 

The above operation is supported by the following. 
The encrypted digital data, namely, EncryptData, sent 
from the data transmission apparatus is digital data "Da- 
ta" encrypted with encryption key R1 IIR3 and encryption 
function E(KEY.DATA), that is, EncryptData = E 
(R1 IIR3,Data). Therefore, the original data "Data" is 
equivalent to the data obtained by decrypting the en- 
crypted digital data EncryptData with decryption func- 
tion D(KEY.DATA) and decryption key R1IIR3, that is, 
the data obtained = D(R1 IIR3, EncryptData. 

Now, the operation of DVD-RAM drive 1910 for 
each input command is described: data reception appa- 
ratus proof command (PROOF.RECEI VER), proof data 
acquire command (GET_PROOFJNFO), data trans- 
mission apparatus authentication command (CHAL- 
LENGE SENDER), data transmission apparatus confir- 
mation command (CONFIRM.SENDER), and AV data 
record command (WRITE_AV). 

Among the above commands, four commands, 
namely, PROOF RECEIVER. GET_PROOFJNFO, 
CHALLENGE_SENDER, CONFIRM_SENDER are a 
series of authentication commands executed belore the 
input of AV data read command (READ_AV). 



<PROOF_RECEIVER: Data Reception Apparatus 
Proof Command > 

Microprocessor 1 1 09, on judging that an input com- 
s mand-is-the data reception apparatus proof-command 
(PROOF_RECEIVER), generates proof data from the 
authentication data input with the above command by 
using decryption/authentication circuit 1110 to prove 
that the apparatus itself is a formal data reception ap- 
10 paratus and holds the proof data inside. 

<GET_PROOF_INFO: Proof Data Acquire Command> 

Microprocessor 1109, on judging that an input com- 
is mand is the proof data acquire command 
(GET_PROOFJNFO), outputs the proof data held in- 
side to control unit 1 049 via interface control circuit 1 1 05 
to return the proof data. 

20 <CHALLENGE_SENDER: Data Transmission 
Apparatus Authentication Command> 

Microprocessor 1109, on judging that an input com- 
mand is the data transmission apparatus authentication 
25 command (CHALLENGE__SENDER), generates au- 
thentication data by using decryption/authentication cir- 
cuit 1110 and outputs the authentication data to control 
unit 1049 via interface control circuit 1105 to start the 
authentication of the data transmission apparatus. 

30 

<CONFIRM_SENDER: Data Transmission Apparatus 
Confirmation Command> 

Microprocessor 1 1 09, on judging that an input com- 
35 mand is the data transmission apparatus confirmation 
command (CONFIRM_SENDER), checks the authenti- 
cation data input with the above command by using de- 
cryption/authentication circuit 1 1 1 0 to judge whether the 
above authentication is successful, and holds the judge- 
40 ment result inside. 

<WRITE_AV: AV Data Record Command> 

Microprocessor 1109, on judging that an input corn- 
45 mand is the AV data record command (WRITE_AV), per- 
forms generation of a decryption key and decryption as 
well as the process for an input of the SCSI command 
for AV data recording (WRITE_AV) as described in the 
first embodiment. 
50 More specifically, microprocessor 1109, on receiv- 
ing the digital data in unit of 2.054 bytes, stores the user 
data of the digital data into user data memory 103. the 
CGMS control data into CGMS control data memory 
102. 

55 CGMS data identify/update circuit 104 judges 
whether the user data stored in user data memory 103 
is copy-permitted data. More specifically. CGMS data 
identify/update circuit 104 judges that the user data is 
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copy-permitted data if the CGMS code of the CGMS da- 
ta is "copy permitted (d7,d6=0,0)" or "one-generation 
copy permitted (d7,d6=1 ,0)." Microprocessor 1109 then 
judges whether the_previous authentication has suc- 
ceeded. 

If the data transmission is a formal data transmis- 
sion apparatus and the user data is copy-permitted dig- 
ital data, CGMS data identify/update circuit 104 updates 
the CGMS control data. Decryption/authentication cir- 
cuit 1110 generates a decryption key and decrypts the 
user data with the decryption key. Data record circuit 
101 records the decrypted user data (2,048 bytes) and 
the updated CGMS control data (6 bytes) into DVD- 
RAM 99. 

User data exchange circuit 106 converts the user 
data stored in user data memory 103 into NULL data if 
the data transmission apparatus is not a formal data 
transmission apparatus or the digital data is "copy-pro- 
hibited, ■ namely the CGMS code is "copy prohibited 
(d7,d6=1,1)." Data record circuit 101 then records the 
NULL data (2,048 bytes) and the CGMS control data (6 
bytes) into DVD-RAM 99. 

<AV signal processing unit 1047> 

Fig.29 is a block diagram showing the construction 
of AV signal processing unit 1047. 

AV signal processing unit 1047 is comprised of con- 
nector 1600, I/O bus control circuit 1601, I/O command 
status register 602, decryption/authentication circuit 
1 603, data buffer 604, CGMS data detect/identify circuit 
605, MPEG decoder 606, D/A convert circuit 607, con- 
trol bus 608, internal data bus 609, and microprocessor 
1610. The elements different from those of AV signal 
processing unit 47 of the first embodiment are described 
below. 

Connector 1 600 connects I/O bus 1 042 to AV signal 
processing unit 1047. 

Interlace control circuit 1601 controls the transmis- 
sion and reception of commands and data through I/O 
bus 1042 according to ATAPI method. 

Microprocessor 1109, according to the embedded 
control program, interprets the command stored in I/O 
command status register 602 and controls the whole AV 
signal processing unit 47. The commands and controls 
are described in detail later. 

Decryption/authentication circuit 1603, according to 
the instruction from microprocessor 1610, performs an 
authentication and decryption. The authentication is 
performed to authenticate the data transmission appa- 
ratus and is comprised of three steps, namely, generat- 
ing proof data, generating authentication data, and judg- 
ing authentication result. The decryption is performed to 
decrypt the input encrypted digital data and is comp rised 
ot two steps, namely, generating the decryption key and 
decrypting. These five steps are the same as those per- 
formed by decryption/authentication circuit 1110 of 
DVD-RAM drive 1910. 



Decryption/authentication circuit 1110 performs cal- 
culations for generating random numbers and calcula- 
tions with decryption function D(KEY, DATA) in the above 
decryption and authentication. The calculations for gen- 

5 erating random numbers are the same as those per- 
formed by DVD-ROM drive 1046. The decryption func- 
tion D( KEY DATA) is the reversed function of the encryp- 
tion function E (KEY, DATA) used by encryption/authen- 
tication circuit 1510 of DVD-ROM drive 1046. 

io The following is a description of the operation by AV 
signal processing 1047 for each the input commands: 
data reception apparatus proof command 
(PROOF_RECEIVER), proof data acquire command 
(GET^PROOFJNFO), data transmission apparatus 

is authentication command (CHALLENGE„SENDER), 
data transmission apparatus confirmation command 
(CONFIRM_SENDER), and AV data reproduce com- 
mand (PLAY_AV). 

Among the above commands, former four com- 

20 mands, namely, PROOF.RECEIVER, GET_PROOF_ 
INFO, CHALLENGE_SENDER, CONFIRM SENDER 
are a series of authentication commands executed be- 
fore the input of AV data reproduce command 
(PLAY_AV). These commands are not described here 

25 since they are executed the same as those in DVD-RAM 
drive 1910. 

<PLAY_AV: AV Data Reproduce Command> 

30 Microprocessor 1 61 0, on judging that an input com- 
mand ts the AV data reproduce command (PLAY_AV), 
does not process the input digital data at all if the au- 
thentication previously done by decryption/authentica- 
tion circuit 1603 has not succeeded. 

35 If the authentication has succeeded, microproces- 
sor 1 61 0 temporarily stores the transferred data into da- 
ta buffer 604, decrypts the encrypted data by using de- 
cryption/authentication circuit 1603, and outputs the de- 
crypted digital data to MPEG decoder 606 via CGMS 

40 data detect/identify circuit 605, 

If, in the above data transfer, CGMS data detect/ 
identify circuit 605 judges that the digital data is non-AV 
data, microprocessor 1610 ends processing the digital 
data and terminates, that is, stops transferring the digital 

45 data to MPEG decoder 606. 

If CGMS data detect/identify circuit 605 judges that 
the digital data is AV data, the digital data is input to 
MPEG decoder 606, decompressed, and converted into 
image data and voice data. The voice data is further con- 

so verted into a voice analog signal by D/A convert circuit 
607 and is output to speaker 47S to be output therefrom 
as a voice. The converted image data is output to video 
signal processing unit 48. 

55 <Control Unit 1049> 

Control unit 1049, as shown in Fig.26, is comprised 
of processor bus 49B, CPU 1049C, bus l/F 49I, and 
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main memory 49M. CPU 1049C, according to the OS 
loaded in main memory 49M and the control program 
unique to the present information processing system, in- 
terprets the instructions sent from external elements via 
input unit 45, and controls the retrieving of "the "digital- 
data from DVD-ROM 41 and the data transmission tar- 
get. 

The present control unit 1049, by its appearance, 
controls the same as control unit 49 in the first embod- 
iment. That is, control unit 1 049, on receiving an instruc- 
tion from DVD-ROM drive 1046 via input unit 45 to re- 
produce an AV data file, performs "Av data reproduction 
control;" if received an instruction to copy an AV data 
file in DVD-ROM 41, performs "AV data copy control." 

However, different from the operation in the first em- 
bodiment, control unit 1049 operates as a main force in 
executing the reproduction and copy. 

For the "AV data reproduction control," control unit 
1049 judges whether the specified file is the file that 
stores AV data by checking whether the name of the di- 
rectory storing the specified file is -DVD-Video/ If 
judged as the AV data file, control unit 1049 starts the 
reproduction control of the AV data file. More specifical- 
ly, control unit 1 049 controls the authentication between 
DVD-ROM drive 1046 and AV signal processing unit 
1047, then reads the AV data file from DVD-ROM drive 
1046, and reproduces the file by writing the file into AV 
signal processing unit 1047. If judged as the non-AV da- 
ta file, control unit 1049 notifies the user of an error by 
a beep and the like. 

For the "AV data copy control," control unit 1049 
similarly judges whether the specified file is the file that 
stores AV data. If judged as the AV data file, control unit 
1049 starts the copy control of the AV data file. More 
specifically, control unit 1049 controls the authentication 
between DVD-ROM drive 1046 and DVD-RAM drive 
1910. then reads the AV data file from DVD-ROM drive 
1046, and writes the file into DVD-RAM drive 1910 for 
recording. It judged as the non-AV data file, control unit 
1049 notifies the user of an error by a beep and the like. 

For the "data copy control," control unit 1049 simi- 
larly judges whether the specified file is the file that 
stores AV data. If judged as the non-AV data file, control 
unit 1049 reads the non-AV data file and writes the file 
into HD apparatus 44. It judged as the AV data file, con- 
trol unit 1049 copyright protection process. 

<Command List> 

Fig. 30 shows the commands used in the above de- 
scription. These commands are control instructions is- 
sued from control unit 1049 to other apparatuses 44, 
1046, 1910, 1047 via I/O bus 1042. 

information Processing System Operation> 

The following is a description of the operation of the 
information processing system constructed as above for 



the following cases: (1 ) a file is copied from DVD-ROM 
41 to DVD-RAM 99; and (2) a file in DVD-ROM 41 is 
reproduced. Note that, as mentioned earlier, the file 
management information is stored in main memory 49M 
5 -in control unit 1049 duringthe initialization performed 
when DVD-ROM 41 is loaded into DVD-ROM drive 
1046. 

<Copy to DVD-RAM 99> 

10 

The following is a description of the operation of the 
information processing system when a file is copied 
from DVD-ROM 41 to DVD-RAM 99. 

Fig.31 shows a series of communications in the 

is above copying performed between control unit 1049, 
DVD-ROM drive 1046, and DVD-RAM drive 1910. 

The copy consists of three main processes, namely, 
phase R (Q320-Q328), phase S (Q329-Q336), and 
phase D (Q337-Q340). 

20 In phase R, DVD-ROM drive 1046 authenticates 
DVD-RAM drive 1910 as a formal data reception appa- 
ratus; in phase S, DVD-RAM drive 1910 authenticates 
DVD-ROM drive 1 046 as a formal data transmission ap- 
paratus; in phase D, digital data is transferred from VD- 

25 ROM drive 1046 to DVD-RAM drive 1910. 

<Phase R> 

In phase R, control unit 1049 outputs the data re- 

30 ception apparatus authentication command (CHAL- 
LENGE_RECEIVER) to DVD-ROM drive 1046, which is 
the data transmission apparatus (Q320). 

DVD-ROM drive 1046, on receiving the data recep- 
tion apparatus authentication command (CHAL- 

35 |_ENGE_RECEIVER), generates authentication data 
C1 (=E(S,R1IIR2)) by using encryption/authentication 
circuit 1510 and returns the authentication data C1 to 
control unit 1049 (Q321). 

Control unit 1049, on receiving the authentication 

40 data C1, outputs data reception apparatus proof com- 
mand (PROOF RECEIVER) and the authentication data 
C1 to DVD-RAM drive 1910 (Q323 and Q324). DVD- 
RAM drive 1 910, on receiving the data reception appa- 
ratus proof command (PROOF_RECEIVER), performs 

45 an operation on the authentication data C1 with decryp- 
tion/authentication circuit 1110 to obtain R2, which is 
used as proof data K1 . 

Control unit 1049 then outputs proof data acquire 
command (GET_PROOF_INFO) to DVD-RAM drive 

so 1910 (Q325). In response to it, DVD-RAM drive 1910 
returns the proof data K1 to control unit 1049 (Q326). 

Control unit 1049, on receiving the proof data K1, 
outputs data reception apparatus confirmation com- 
mand (CONFIRM RECEIVER) and the proof data K1 to 

55 DVD-ROM drive 1046 (Q327 and Q328). DVD-ROM 
drive 1046, on receiving the data reception apparatus 
confirmation command (CONFIRM__RECEIVER), 
checks the proof data K1 by using encryption/authenti- 
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cation circuit 1510, judges whether the authentication 
with the data reception apparatus, namely, DVD-RAM 
drive 1910 has succeeded, and stores the judgement 
result inside. More specifically, encryption/ authentica- 
tion circuit 1510 judges whether the prool data K1 is 
equivalent to R2. If equivalent, it indicates the success 
of the authentication that the data reception apparatus 
is a formal data reception apparatus. 

<Phase S> 

Control unit 1049 outputs data transmission appara- 
tus authentication command (CHALLENGE_SENDER) 
to DVD-RAM drive 1910 (Q329). 

DVD-RAM drive 1910, on receiving the data trans- 
mission apparatus authentication command (CHAL- 
LENGE_SENDER), generates authentication data C2 
(=D(S,R3IIR4)) by using decryption/authentication cir- 
cuit 1 1 1 0 and retu rns the authentication data C2 to con- 
trol unit 1049 (Q330). 

Control unit 1049, on receiving the authentication 
data C2, outputs data transmission apparatus proof 
command (PROOF SENDER) and the authentication 
data C2 to DVD-ROM drive 1046 (Q331 and Q332). 
DVD-ROM drive 1046, on receiving the data transmis- 
sion apparatus proof command (PROOF SENDER), 
performs an operation on the authentication data C2 
with encryption/authentication circuit 1510 to obtain R4, 
which is used as proof data K2. 

Control unit 1049 then outputs proof data acquire 
command <GET_PROOF_INFO) to DVD-ROM drive 
1046 (Q333). In response to it, DVD-ROM drive 1046 
returns the proof data K2 to control unit 1049 (Q334). 

Control unit 1049, on receiving the proof data K2, 
outputs data transmission apparatus confirmation com- 
mand (CONFIRM.SENDER) and the proof data K2 to 
DVD-RAM drive 1910 (Q335 and Q336). DVD-RAM 
drive 1910, on receiving the data transmission appara- 
tus confirmation command (CONFIRM_SENDER), 
checks the proof data K2 by using decryption/authenti- 
cation circuit 1110, judges whether the authentication 
with DVD-RAM drive 1910 has succeeded, and stores 
the judgement result inside. More specifically, decryp- 
tion/ authentication circuit 1110 judges whether the 
proof data K2 is equivalent to R4. If equivalent, it indi- 
cates the success of the authentication that the data 
transmission apparatus is a formal data transmission 
apparatus. 

<Phase D> 

Control unit 1049 issues AV data read command 
(READ_AV) to DVD-ROM drive 1046 (Q337). 

DVD-ROM drive 1046, on receiving the AV data 
read command (RE AD_AV), reads data from DVD-ROM 
41 by the specified address and stores the user data of 
the data into user data memory 1 303, the CGMS control 
data into CGMS control data memory 1302. DVD-ROM 



drive 1046 then judges whether the user data is AV data 
by referring to the CGMS control data. 

if AVdata, DVD-ROM drive 1046 refers tothe judge- 
ment result held inside to judge whether the authentica- 
5 tton that"DVD-RAM drive 1910 is a formal data reception 
apparatus has succeeded. 

If succeeded, encryption/authentication circuit 
1510 encrypts the user data (2,048 bytes); if failed, user 
data exchange circuit 506 converts the user data into 
io NULL data 

DVD-ROM drive 1046 outputs the CGMS control 
data (6 bytes) and the encrypted user data (2,048) or 
the NULL data, that is, 2,054 bytes of digital data in total 
in a data transfer unit of 2,054 to control unit 1049 
is (Q33S). Note that the encryption key used in the present 
encryption is data R1 HR3 which is made by combining 
R1 , namely a random number used when authentication 
data C1 is generated, with R3, namely a random number 
included in the authentication data received from DVD- 
20 RAM drive 1910. The encrypted AV data is equivalent 
to E(R1 MR 3, DATA). 

Control unit 1049, on receiving digital data E 
(R1IIR3,DATA) from DVD-ROM drive 1046, outputs the 
digital data and AV data record command (WRITE__AV) 
25 to DVD-RAM drive 1910 (Q339 and Q340. 

DVD-RAM drive 1910, on receiving the digital data 
of 2,054 bytes, stores the user data of the digital data 
into user data memory 103, the CGMS control data into 
CGMS control data memory 102. 
30 DVD-RAM drive 1910 judges whether the user data 
is copy-permitted data and whether the previous au- 
thentication has been successful. 

If the authentication has been successful and the 
user data is copy-permitted, CGMS data identify/update 
35 circuit 104 updates the CGMS control data. Decryption/ 
authentication circuit 1110 generates decryption key 
R1 IIR3 and decrypts the user data using the decryption 
key. Data record circuit 101 then records the decrypted 
user data (D(R1 1 1 R3, DATA)) and the updated CGMS 
40 control data into DVD-RAM 99. 

If the authentication has failed or the user data is 
copy-prohibited digital data, user data exchange circuit 
106 converts the user data stored in user data memory 
103 into NULL data. Data record circuit 101 then records 
45 the NULL data and the CGMS control data into DVD- 
RAM 99. 

By repeating the above process for a specified 
length of data to be transferred, the process of copying 
the AV data file completes. 
so The following is a description of the above process 
with reference to the flowchart. 

Fig.32 is a flowchart showing the procedure of cop- 
ying an AV data file from DVD-ROM 41 to DVD-RAM 99. 

Fig.33 is a flowchart showing the detailed proce- 
ss dure of process HH appearing in Fig.32. 

Fig.34 is a flowchart showing the detailed proce- 
dure of process II appearing in Fig.32. 

These three flowcharts respectively correspond to 
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Figs. 14,16, and 1 7 in the first embodiment. The features 
different from those in the first embodiment are de- 
scribed below. 

in the present copy operation, control unit 1 049 con- 
trols copying of "the AV data file from DVD-ROM 41" to 
DVD-RAM 99. Accordingly, AV signal processing unit 47 
does not transfer the file in between as in the first em- 
bodiment. 

The process (S1302) in which DVD-ROM drive 
1046 authenticates DVD-RAM drive 1910 corresponds 
to phase R in Fig.31 in which the encryption technique 
is used. 

Similarly, the process (S1 303) in which DVD-RAM 
drive 1910 authenticates DVD-ROM drive 1046 corre- 
sponds to phase S in Fig.31 in which the encryption 
technique is used. 

Process HH includes an encryption process 
(S1325) additionally. That is, if the read data is copy- 
permitted digital data and the previous authentication 
has been successful, the digital data is encrypted before 
it is transferred to DVD-RAM drive 1910. 

Similarly, process II includes an decryption process 
(51335) additionally. That is, if the read data is copy- 
permitted digital data and the previous authentication 
has been successful, the digital data is decrypted before 
it is recorded into to DVD-RAM 99. 

<Reproduction> 

The following is a description of the operation of the 
information processing system when an AV data file in 
DVD-ROM 41 is reproduced. 

Note that the series of communications with com- 
mands or data performed here between control unit 
1049, AV signal processing unit 1047. and DVD-ROM 
drive 1046 are almost the same as those shown in Fig. 
31. That is, "DVD-RAM drive 1910* shown in Fig.31 is 
replaced by "AV signal processing unit 1047," in the 
present communications. This is because AV signal 
processing unit 1 047 and DVD-RAM drive 1 910 are both 
data reception apparatuses that deal with AV data. 

Fig. 35 is a flowchart showing the procedure of re- 
producing an AV data file recorded in DVD-ROM 41. 

Fig.36 is a flowchart showing the detailed proce- 
dure of process AA appearing in Fig.35. 

Fig.37 is a flowchart showing the detailed proce- 
dure of process BB appearing in Fig.35. 

These three flowcharts respectively correspond to 
Figs. 2 1 , 23, and 24 in the first embodiment. The features 
different from those in the first embodiment are de- 
scribed below. 

In the present reproduction operation, control unit 
1049 operates between DVD-ROM 41 and AV signal 
processing unit 1047. Accordingly, this reproduction dif- 
fers from the one in the first embodiment in which the 
reproduction is performed between two SCSI devices, 
namely, AV signal processing unit 47 and DVD-ROM 
drive 1046. 



The process (S1102) in which DVD-ROM drive 
1046 authenticates AV signal processing unit 1047 cor- 
responds to phase R in Fig.31 in which the encryption 

technique is used. 
5 Similarly, the process-(S1105)-in which- AV signal 
processing unit 1047 authenticates DVD-ROM drive 
1046 corresponds to phase S in Fig.31 in which the en- 
cryption technique is used. 

Process AA includes an encryption process (S1 1 1 5) 
w additionally. That is, if the read digital data is AV data 
and the previous authentication has been successful, 
the digital data is encrypted before it is transferred to AV 
signal processing unit 1047. 

Similarly, process BB includes an decryption proo- 
fs ess (S1 1 23) additionally. That is, if the input digital data 
is AV data and the previous authentication has been 
successful, the digital data is decrypted before it is de- 
coded. 

20 <summary> 

As understood from the above description, a data 
reception device (DVD-ROM drive 1046) of the informa- 
tion processing system in the present invention includes 

25 a control unit which makes a control so that the AV data 
is encrypted then output only when it is judged that the 
digital data includes AV data and that the data reception 
apparatus is a lormal data reception apparatus. 

A data reception device (AV signal processing unit 

30 1047) of the information processing system in the 
present invention has a function of decrypting the en- 
crypted digital data and converting the digital data into 
image data and includes an authentication unit which 
generates and outputs authentication data indicating 

35 the above function. With this construction, the informa- 
tion processing system including the data transmission 
apparatus and the data reception apparatus of the 
present invention may prohibit the AV data from being 
output to an apparatus other than the formal data recep- 

40 tion apparatuses which are allowed to reproduce the AV 
data. 

Therefore, it is possible to protect the copyright of 
the AV data even if the AV data read with AV data read 
command (READ_AV) exists in main memory 128M in- 
45 stead of being output to AV signal processing unit 1 047 
for some reason, for example, with an error in the repro- 
duction control program loaded into control unit 1049. 
This is because the data stored in main memory 128M 
has been encrypted and therelore it is impossible to re- 
st? produce nor amend the data even if it is transferred from 
main memory 1 28M to a secondary storage such as a 
hard disk apparatus. 

In the above encryption and decryption of the 
present embodiment, the encryption key and decryption 
55 key are generated for each authentication with different 
authentication data. This construction enables encrypt- 
ing of the transmission AV data with different encryption 
key for each authentication. Therefore, even if an en- 
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cryption key is known, the encryption is effective in the 
following AV data transfer if the authentication timing dif- 
fers from one another. 

Also, in the_above encryption and decryption of the 
present embodiment, the encryption key and decryption 
key are generated with first authentication data and sec- 
ond authentication data, where the first authentication 
data is generated by the data transmission apparatus 
and is different for each authentication, and the second 
authentication data is generated by the data reception 
apparatus and is different for each authentication. This 
construction enables decrypting of the encrypted AV da- 
ta only when the data transmission apparatus and data 
reception apparatus in the AV data transfer are both for- 
mal apparatuses. This achieves transferring of AV data 
with higher security. 

The reason for transferring AV data with higher se- 
curity is described below by demonstrating a malfunc- 
tion which may occur when the encryption key used is 
determined by either of the two apparatuses in the data 
transfer. 

Suppose only the data reception apparatus gener- 
ates the encryption key and decryption key. In this case, 
the data reception apparatus transmits an encryption 
key for encrypting the AV data to the data transmission 
apparatus before the data reception apparatus receives 
the encrypted AV data. The data transmission appara- 
tus then encrypts the AV data with the encryption key 
and transmits the encrypted AV data to the data recep- 
tion apparatus. The data reception apparatus, on receiv- 
ing the AV data, reproduces the AV data by using a de- 
cryption key corresponding to the encryption key. 

Suppose, under the above condition, known are at 
least a set of an encryption key, which is transmitted 
from the data transmission apparatus, and the decryp- 
tion method of decrypting the data encrypted with the 
encryption key. In this case, it is possible for an unau- 
thorized data reception apparatus, which uses the 
known pair of the encryption key and decryption meth- 
od, to generate a malfunction by transferring the encryp- 
tion key to the formal data transmission apparatus to 
output the AV data encrypted with the same encryption 
key. 

In the case of the present invention, on the contrary, 
the encryption key and decryption key are generated 
with a cooperation between the data transmission ap- 
paratus and data reception apparatus. As a result, the 
above malfunction is prevented since the encryption key 
is not determined only by a value output from the data 
reception apparatus. 

In the information processing system of the present 
invention, it is judged whether the digital data recorded 
in an information record medium is AV data by referring 
to the data attribute flag stored in the header area of 
each sector. This enables the AV data protection in a 
smaller unit, namely, AV data protection for each sector. 



<Notes> 

The present invention is not limited to the contents 
of the information processing apparatus described 
5 above in Second Embodiment. 

In Second Embodiment, each of encryption/authen- 
tication circuit 1510 of DVD-ROM drive 1046, decryp- 
tion/authentication circuit 1110 of DVD-RAM drive 1910, 
and decryption/ authentication circuit 1 1 1 0 of AV signal 
io processing unit 1047 has a pair of secret keys S and an 
encryption function (or a decryption f unction). These cir- 
cuits generate authentication data and proof data and 
encrypts (or decrypts) the digital data. However, the 
method is not limited to the above construction. For ex- 
is ample, a different encryption function may be used for 
each of the generation of authentication data, genera- 
tion of proof data, and encryption (or decryption) of dig- 
ital data. This will improve the security in the copyright 
protection processes. 
20 In Second Embodiment, the authentication with an 
encryption key is performed at phases R and S before 
data is transferred at phase D. However, either of phas- 
es R and S will do if it is possible to accept such a se- 
curity level in which an encryption key is generated by 
25 a "one-way" authentication, that is, an authentication 
performed by one of two apparatuses involved. 

In the protocol shown in Fig.31, control unit 1049 
operates between the data transmission apparatus and 
data reception apparatus at phases R and s. However, 
30 the data transmission apparatus may be connected to 
the data reception apparatus by a signal line exclusively 
used by them and the authentication data may be direct- 
ly transferred between them through the signal line. 
In Second Embodiment, the AV data transferred 
35 through I/O bus 1042 is encrypted. However, the en- 
cryption and decryption performed for the AV data trans- 
fer may be omitted if it is acceptable to allow the AV data 
to be extracted during the data transfer by a malfunction. 
In this case, though the improvement in the security with 
40 the use of encryption key is not achieved, the AV data 
is protected with a simpler construction. 

In both Embodiments, the digital data including AV 
data is recorded in DVD-ROM 41 or DVD-RAM 99. How- 
ever, digital data record media other than DVD-ROMs 
45 and DVD-RAMs may be used as tar as the locations of 
digital data stored in the media are identified. For exam- 
ple, information record media such as magnet-optical 
disks having the same sector construction may be used. 
Further, media other than information record media 
so such as optical disks may be used as far as the locations 
of digital data are identified. For example, data transfer 
media such as radio waves such as the broadcast wave 
or cables such as communication lines may be used as 
the media, where the "data transfer media" indicate the 
55 media which are typically defined as the physical layer 
under the Open Systems Interconnection (OSI), a com- 
munications protocol, and guarantee the digital data 
transfer. Examples of the data transfer media are the 
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telephone line, internet LAN, satellite broadcast, etc. In 
this case, the digital data is transferred in units of pack- 
ets through such a data transfer medium. The packet 
includes the header unit and the data unit. The construc- 
tion of thepacket is the" same as that of the sector having 
the header unit and the data unit as shown in the present 
embodiments. Accordingly, the present invention may 
be applied to such media by forming a flag, which spec- 
ifies whether the data stored in the data unit is AV data, 
in the header unit of the packet. In this case, the data 
transmission apparatus is not a disk drive but a receiver 
which receives information through a data transfer me- 
dium. 

This invention may also be applied to the digital 
satelite broadcast which uses the transport stream stip- 
ulated in MPEG. In this case, data is transferred in a 
plurality of MPEG streams. Streams for management in- 
formation are also used. The management information 
streams store information which manages a plurality of 
MPEG streams. The present invention may be achieved 
in such a construction by storing the data attribute infor- 
mation, which specifies whether another stream is AV 
data, and the CGMS data in the management informa- 
tion streams. 

In the present embodiments, digital data com- 
pressed under MPEG2 is used as the image data. How- 
ever, it is needless to say that MPEG4 is used instead 
of MPEG2. 

In the present embodiments, DVD-ROM drives 46 
and 1046, DVD-RAM drives 910 and 1910 are installed 
as hardware as shown in Figs. 10, 11 , 27, and 28. How- 
ever, these apparatuses may be achieved as software. 
More specifically, these apparatuses may be achieved 
as programs including the steps in flowcharts shown in 
Figs. 14-24 and 31-37. 

The information record media storing the above 
programs may be dealt with or circulated independently. 
It is possible to download the programs from the infor- 
mation record media to general-purpose DVD-ROM 
drives or DVD-RAM drives and to use these drives as 
the DVD-ROM drives or DVD-RAM drives of the present 
invention. 

In the present embodiments, DVD-RAM drives 910 
and 1910 only record digital data into DVD-RAM 99. It 
is needless to say, however, that these drives also read 
data from DVD-RAM 99. The procedure in reading data 
from DVD-RAM 99 is the same as that in reading data 
from DVD-ROM 41. 

Video signal processing unit 48 and AV signal 
processing units 47 and 1047 may include connection 
units for connecting these apparatuses to I/O buses 42 
and 1042. The connection units may be achieved as re- 
movable cards. In this case, AV signal processing units 
47 and 1047 are equivalent to the AV signal processor 
card or the AV decoder card as generally called, video 
signal processing unit 48 equivalent to the video card. 

In the present embodiments, video signal process- 
ing unit 48 includes a graphics generation function and 



a image combination function. However, the image com- 
bination function may be achieved as a video combina- 
tion unit as an external element. 

In the present embodiments, the control unit identi- 
s fies the AV data files in the file system level by checking 
whether a target AV file is stored in a directory called 
"DVD-Video. " However, the name of this directory lor 
storing AV data may be defined as another name in a 
naming standard. Similarly, the names of AV data files 
io and non-AV data files may be defined as other names. 
For example, the AV data files may be identified by es- 
tablishing another standard of the AV data file names, 
setting a unified extension of the AV data file, and de- 
tecting the extension. 
is In the present embodiments, DVD-ROM drive 1 046 
outputs the user data after converting it into NULL data 
as a copyright protection process. However, the copy- 
right protection process is not limited to the above. For 
example, an error code may be output instead of the 
20 NULL data. 

In the present embodiments, AV signal processing 
units 47 and 1047 are an independent elements. How- 
ever, these units may be MPEG decoders which perform 
the CGMS control. Therefore, these units may be includ- 
es ed respectively in control units 49 and 1049 as MPEG 
soft decoders which, with a Discrete Cosine Transform 
(DCT) circuit and a CGMS control unit included, decode 
under MPEG by using a program. 

SCSI and ATAPI are used as the digital interface in 
30 the information processing system respectively in the 
first and second embodiments. However, other digital 
interfaces such as those specified under IEEE P1394 
may be used as far as they transfer digital AV data and 
connect to a plurality of apparatuses. 

35 

Claims 

1 . A data reception apparatus for receiving digital data 
40 sent from a data transmission apparatus via a trans- . 
mission path and recording the received digital data 
into an external medium, wherein the digital data 
includes image data and a use-form-specified code 
that specifies a use form of the image data, the data 
45 reception apparatus comprising: 

authentication means for judging whether the 
data transmission apparatus is a formal data 
transmission apparatus for authentication; 

so reception means for receiving the digital data; 

copy judgement means for judging whether re- 
cording of the digital data into the external me- 
dium is permitted by referring to the use-form- 
specified code included in the received digital 

ss data; and 

record means for recording the digital data into 
the external medium if the authentication 
means judges that the data transmission appa- 
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ratus is the formal data transmission apparatus 
and the copy judgement means judges that re- 
cording of the digital data into the external me- 
dium -is -permitted. 

2. The data reception apparatus of CLAIM 1 , wherein 

the use-form-specified code includes a maxi- 
mum generation value which indicates an up- 
permost generation value in permitting the im- 
age data to be copied, wherein 
the copy judgement means judges that record- 
ing of the digital data into the external medium 
is permitted if the maximum generation value 
of the use-form-specified code is at least one. 

3. The data reception apparatus of CLAI M 2, wherein 

the record means includes an update unit for 
updating the use-form-specified code by reducing 
the maximum generation value by one before the 
record means records the digital data into the ex- 
ternal medium. 

4. The data reception apparatus of CLAIM 3, wherein 

the record means further includes a reception 
data exchange unit for converting the image data 
into meaningless data before the record means 
records the digital data into the external medium if 
either of following two conditions is satisfied: the au- 
thentication means judges that the data transmis- 
sion apparatus is not the formal data transmission 
apparatus; and the copy judgement means judges 
that recording of the digital data into the external 
medium is not permitted. 

5. The data reception apparatus of CLAIM 4, wherein 

the external medium is a information record 
medium, wherein 

the record means records the image data into 
a user data area in the information record me- 
dium and records the use-form-specified code 
into a header area corresponding to the user 
data area. 

6. The data reception apparatus of CLAIM 5, wherein 

the authentication means transmits authentica- 
tion data to the data transmission apparatus, 
wherein the authentication data is generated 
based on a random number, wherein 
the authentication means judges whether the 
data transmission apparatus is a formal data 
transmission apparatus for authentication by 
using proof data sent from the data transmis- 
sion apparatus in response to the authentica- 
tion data. 



7. The data reception apparatus of CLAIM 6, wherein 

the image data has been encrypted in advance, 
wherein 

5 the record means includes a decryption unit for 

decrypting the image data before the record . 
means records the digital data into the external 
medium. 

io 8. The data reception apparatus of CLAIM 7, wherein 
the decryption unit generates the decryption 
key based on the authentication data and decrypts 
the image data by using the decryption key. 

is 9. A data transmission apparatus for retrieving digital 
data from an external medium and transmitting the 
digital data to a data reception apparatus via a 
transmission path, wherein the digital data includes 
user data and a use-form-specified code that spec- 
ie ifies a use form of the user data, the data transmis- 
sion apparatus comprising: 

data retrieval means for retrieving the digital 
data from the external medium; 
25 data type judgement means for judging wheth- 

er the user data included in the digital data is 
image data; 

authentication means for, for authentication, 
judging whether the data reception apparatus 

30 is a forma! data reception apparatus, which is 

allowed to process the image data, by referring 
to the use-form-specified code; and 
transmission means for transmitting the digital 
data to the data reception apparatus via the 

35 transmission path if the authentication means 

judges that the data reception apparatus is the 
formal data reception apparatus. 

10. The data transmission apparatus of CLAIM 9, 
40 wherein 

the use-form-specified code specifies whether 
a reproduction of the image data is permitted 
and whether copying of the image data is per- 

45 mitted, wherein 

the authentication means authenticates the da- 
ta reception apparatus as the formal data re- 
ception apparatus if the use-form-specified 
code specifies that only the reproduction of the 

so image data is permitted and if the data recep- 

tion apparatus performs only reproduction, and 
the authentication means authenticates the da- 
ta reception apparatus as the formal data re- 
ception apparatus if the use-form-specified 

55 code specifies that only copying of the image 

data is permitted and if the data reception ap- 
paratus records the image data. 
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11. The data transmission apparatus of CLAIM 10, 
wherein 

the use-form-specified code includes a maxi- 
mum generation" value" which indicates an up- 
permost generation value in permitting the im- 
age data to be copied, wherein 
the authentication means authenticates the da- 
ta reception apparatus as the formal data re- 
ception apparatus if if the data reception appa- 
ratus records the image data and if the maxi- 
mum generation value of the use-form-speci- 
fied code is at least one. 

12. The data transmission apparatus of CLAIM 11, 
wherein 

the transmission means includes a transmis- 
sion data exchange unit for converting the image 
data into meaningless data before the transmission 
means transmits the digital data if the authentica- 
tion means does not authenticate the data reception 
apparatus as the formal data reception apparatus. 

13. The data transmission apparatus of CLAIM 12, 
wherein 

the digital data further includes a data attribute 
code which indicates an attribute of the user da- 
ta, wherein 

the data type judgement means judges whether 
the user data included in the digital data is im- 
age data based on a value of the data attribute 
code. 

14. The data transmission apparatus of CLAIM 13, 
wherein 

the external medium is a information record 
medium which prestores the digital data, 
wherein 

the data retrieval means retrieves the data at- 
tribute code and the use-form-specified code 
from a header area corresponding to a user da- 
ta area in the information record medium, 
wherein the user data area is an area in which 
the user data is stored. 

15. The data transmission apparatus of CLAIM 14, 
wherein 

the authentication means transmits authentica- 
tion data to the data reception apparatus, 
wherein the authentication data is generated 
based on a random number, wherein 
the authentication means judges whether the 
data reception apparatus is the formal data re- 
ception apparatus for authentication by using 
proof data sent from the data reception appa- 
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ratus in response to the authentication data. 

16. The data transmission apparatus of CLAIM 15, 
wherein 

the transmission means includes an encryp- 
tion unit for encrypting the user data in the digital 
data before the transmission means transmits the 
digital data. 

17. The data transmission apparatus of CLAIM 16, 
wherein 

the encryption unit generates the encryption 
key based on the authentication data and encrypts 
the user data by using the encryption key. 

18. An information processing system for copying dig- 
ital data in which image data is included, the infor- 
mation processing system comprising: 

a transmission path; 

the data transmission apparatus of CLAIM 9 
connected to the transmission path; 
the data reception apparatus of CLAIM 1 con- 
nected to the transmission path; and 
a control apparatus for, according to an instruc- 
tion from an operator, controlling the the data 
transmission apparatus and the data reception 
apparatus so that the data transmission appa- 
ratus retrieves the digital data from the external 
medium and transmits the digital data to the da- 
ta reception apparatus via the transmission 
path and that the data reception apparatus re- 
ceives and records the digital data into the ex- 
ternal medium. 

19. jhe information processing system of CLAIM 18 
further comprises: 

a reproduction apparatus for converting the im- 
age data into an image signal and a voice signal 
if the user data in the digital data input is the 
image data and displaying graphics and output- 
ting a voice respectively based on the image 
signal and the voice signal, wherein 
the control means, according to an instruction 
from an operator, controls the the data trans- 
mission apparatus and the data reception ap- 
paratus so that the data transmission appara- 
tus retrieves the digital data from the external 
medium and transmits the digital data to the re- 
production apparatus via the transmission path 
and that the reproduction apparatus displays 
the graphics and outputs the voice. 

20. The data transmission apparatus of CLAIM 19. 
wherein 

the image data is generated by performing a 
frames compression on motion picture data whose 
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horizontal resolution is of at least 450lpi. 

21. A method of receiving digital data sent from a data 
transmission apparatus via a.transmissionpallxand 
recording the received digital data into an external 
medium, wherein the digital data includes image 
data and a use-form-specified code that specifies a 
use form of the image data, the method comprising: 

authentication step forjudging whether the data 
transmission apparatus is a formal data trans- 
mission apparatus for authentication; 
reception step for receiving the digital data; 
copy judgement step for judging whether re- 
cording of the digital data into the external me- 
dium is permitted by referring to the use-form- 
specified code included in the received digital 
data; and 

record step for recording the digital data into the 
external medium if in the authentication step it 
is judged that the data transmission apparatus 
is the format data transmission apparatus and 
in the copy judgement step it is judged that re- 
cording of the digital data into the external me- 
dium is permitted. 

22. The method of CLAIM 21, wherein 

the use-form-specified code includes a maxi- 
mum generation value which indicates an up- 
permost generation value in permitting the im- 
age data to be copied, wherein 
in the copy judgement step it is judged that re- 
cording of the digital data into the external me- 
dium is permitted if the maximum generation 
value of the use-form-specified code is at least 
one, wherein 

the record step includes a step for updating the 
use-form-specified code by reducing the maxi- 
mum generation value by one before in the 
record step the digital data is recorded into the 
external medium, wherein 
the record step further includes a step for con- 
verting the image data into meaningless data 
before in the record step the digital data is re- 
corded into the external medium if either of fol- 
lowing two conditions is satisfied: in the authen- 
tication step it is judged that the data transmis- 
sion apparatus is not the formal data transmis- 
sion apparatus; and in the copy judgement step 
it is judged that recording of the digital data into 
the external medium is not permitted. 



wherein the authentication data is generated 
based on a random number, wherein 
in the authentication step it is judged whether 
thejJatairansmjssipn apparatus is a formal I da- 
5 ta transmission apparatus for authentication by 

using proof data sent from the data transmis- 
sion apparatus in response to the authentica- 
tion data, wherein 

the image data has been encrypted in advance, 
10 wherein 

the record step includes a step for decrypting 
the image data before in the record step the dig- 
ital data is recorded into the external medium. 

is 24. A record medium storing a program which includes 
the steps of CLAIM 21. 

25. A record medium storing a program which includes 
the steps of CLAIM 22. 
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26. A record medium storing a program which includes 
the steps of CLAIM 23. 
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23. The data transmission apparatus of CLAIM 22, 
wherein 

in the authentication step authentication data is 
transmitted to the data transmission apparatus, 
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